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SUMMARY

A. GENERAL. The military standard pertaining to the quality of power generated
by mobile electric ground support equipment presents rigid guidelines to be met.
A control system is needed which will meet the goals of this standard with the
least parts and costs, while maintaining a very high degree of reliability and
maintainability. This report reveals why a microcomputer coantrol system is ap-
propriate and how such a system actually performed in a breadboard situation.

B. PROCEDURES AND RESULTS

1. A previous endeavor in the exploratory development area produced a gen-—
erator that would conform to MIL-STD-704C (NAVAIRENGCEN report number NAEC-92-
125). The Franklin Institute Research Laboratories in Philadelphia, Pennsyl-
vania, under contract to NAVAIRENGCEN, completed a study to ascertain the opti-
mum control method for an auxiliary power unit alternator. The report issued,
which is included in its entirety as Appendix A, revealed that a microcomputer
control system displays the most favorable characteristics of the various
systems addressed.

2. A breadboard design of a microcomputer control system was built and
tested for conformance to MIL-STD-704C. Results, as displayed graphically Iln
Appendix D, indicate that a microcomputer control system will regulate the
electrical characteristics of the particular generator used, as required in
MIL-STD-704C. It is recommended that a microcomputer control scheme as exem-
plified in the report be included in MEP 354.
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I. INTRODUCTION

The performance of electrical and electronic equipment is largely dependent
on the quality of power supplied to it. AC devices will perform satisfactorily
if the input power is of the specified amplitude and frequency with a limited
amount of tolerable distortion. It is essential that these devices receive the
expected quality of power. Degradation of performance, abbreviation of service
life, inefficient operation, and heating problems all are related to the appli-
cation of improper input power, whether under steady state or transient operat-
ing conditions.

The current military standard which defines the electrical power require-
ments supplied to the utilization equipment aboard aircraft is MIL-STD-704C.
Due to its stringent requirements, the ground support equipment community
recognized a need to develop new Mobile Electric Power Plants (MEPPs) which
would be able to supply the specified power to aircraft during ground mainte-
nance and preflight checks. MEP 1354 is the DOD designation for the new MEPP
which will replace two older units, the NC-BA and the NC-2A. This report docu-
nents the Investigation that led to the selection and testing of a generator
control system.
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IT. BACKGROUND

The Fleet's need for a quality of power as defined in MIL-STD-704C is the
driving force behind an effort to build a new Mobile Electric Power Plant,
MEP 354. A previous study was made to obtain a generator that was most likely
to comply with the new standard. A DOD 30KW diesel-driven generator was obtained
due to its favorable electro-mechanical characteristics and availability. A
computer program was written to calculate the expected electrical parameters of
this generator set. Verification of the computer results was completed through
a comprehensive test program as delineated in the appropriate military standard
test directive, MIL-STD-705B.

Design changes stemming from the above tests were incorporated in the gen-
erator to achieve a generator that complies with MIL-STD-704C.

A later study, which is enclosed as Appendix A, indicated that a standard
microcomputer control system would be the most suitable control system for the
generator set. The decision was based on several parameters including, ability
to meet the voltage regulation requirements, development costs, hardware costs,
and operatlonal costs. Based on this conclusion, a standard microcomputer board
was obtained (Intel 80/10) and a breadboard control system was set up and tested.
The goal of this report is to indicate that such a system works very well. The
voltage and frequency characteristics obtained by the breadboard microcomputer
system met both the steady-state and transient requirements of MIL-STD-704C.
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ITI. OBJECTIVES

The objective of this effort was to obtain a generator control system which

would regulate a generator's sutput characteristics and meet the new standard
for aircraft/ground support pover, MIL-STD-704C. Desirable attributes of the

control system are simplicity (\in terms of the fewest number of parts), relia-

bility, maintainability, and low cost (both initial and life cycle).

IV. APPROACH

Once it was determined that a microcomputer control system exhibited the
best characteristics for our application, a standard microcomputer board was
obtained. Control algorithms for both voltage and frequency were drawn up.
From these algorithms a detailed machine language program was written. Next,
the necessary hardware to support the computer program was designed and built

into a breadboard system. Finally, the polished system was tested for con-
formance to MIL-STD-704C.

V. SYSTEM DESCRIPTION

The control algorithms and the theory behind them, software flowcharts,
and the actual program listing are included as Appendix B. The supporting

hardware, built around an Intel 8080 microprocessor on an 80/10 microcomputer
board, is enclosed as Appendix C.

.’.
1
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VI. DISCUSSION OF RESULTS

Appendix D gives vivid evidence of the performance of the microcomputer
control system for both voltage and frequency. With the diesel-generator set's
battery voltage applied to the field and an external resistor of 1.5 ohms placed
in series with the field, the voltage regulation characteristics met the tran-
sient and steady-state requirements of MIL~-STD-704C. Using a 4-cylinder Hercules-
White engine and a 15KW Electric Machine generator, a 15 KW, 0.8 power factor
load was used to determine the regulator response. Figure D-1 illustrates that
the voltage does get back within the steady-state limits in the required time
span.

Utilizing the same engine and generator with a Woodward electrohydraulle
governor, the frequency response was tedted again with a 15kW, 0,8 power factor
load (rated load). Flgure D=2 displays the frequency control aydtem's rospousce,
The Trequency stablilzen within viae steady-state Pimirs Lo 2.2 wecondu.  Cleariy,
this Is well withln the allowable 10 sceconds Trom removal or applicntion ot toad.

It is therefore concluded that the chosen microcomputer control system did
effectively regulate the DOD engine-generator set's voltage and frequency response
to comply with the specifications of MIL-STD~704C.

i
|
{
i
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VII. CONCLUSIONS AND RECOMMENDATIONS

This program consisted of a comparative study of possible control systems,
algorithm and computer program writing, breadboard building and testing, and
an evaluation of the final system, Results, depleted graphically in Appendlix
D and discussed previously, indicated that a mlcrocomputer control system, when
used in conjunction with the particular DOD diesel-driven generator sct, meets
the requirements of MIL-STD-704C.

It is recommended that a microcomputer system be included in the total
MEP 354 development package as the AC voltage and frequency control system.

It is further recommended that a Woodward type of electrohydraulic governor
system be employed on the diesel engine.

A microcomputer is a versatile and powerful tool. The Intel 8080 micro-
processor performed very well as the core of the control system. Nevertheless,
it has ample capacity to control or monitor other functions besides AC voltage
and frequency. Control of DC voltage for a transformer rectifier unit and
monitoring of key parameters such as over/under voltage, excessive current
draw, oil pressure, water temperature, and other functions could very well be
performed by the 8080. At the onset of this program the 8080 was at the van-
guard of the industry. However, the electronics industry 1s progressing at
a very rapld rate, particularly In the digital fleld. Curreat microprocessors
are more powerful and faster, and have a larger supply of perlpheral packages
to support them than those which existed a few years ago. It would prove

worthwhile to incorporate the most advantageous and well-supported microprocessor

in MEP 354.
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APPENDIX A

’

FEASIBILITY STUDY OF OPTIMUM CONTROL METHODS
FOR AUXILIARY POWER UNIT ALTERNATOR

Prepared by:
The ¥Franklin Instltute Rescearch laboratorlen
Philadelphia, Pennsylvania
Contract No. N68335-75-C-1346
August, 1976
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SUMMARY

The objective of the study was the selection of a design strategy for
a motor generator controller. The first step was to establish specific
design goals. These goals included compliance with MIL-STD-704B, MIL-~D-
8512 and MIL-T-21200L. The next step was the analysis of the equipment
to be controlied--alternators and diesel engines.

Once the goals and restrictions were established, the study of various
system design strategies was begun. The major area of investigation was
in design techniques to achieve the required voltage regulation. These
techniques were divided into three major categories: analog, digital and
hybrid. Several methods in each category were evaluated; many through
computer simulation. The investigation determined that methods in all

three categories could meet the regulation goals.

Having established the feasibility of meeting the voltage regulation
goals, the selection of the best strategy to meet the overall goals of
the motor generator was made. This selection was based on many factors
including: development costs, hardware costs and operational costs. The
main conclusion was that the motor generator controller should be based
around a standard microcomputer using a saturating control type of regu-
lation,

13 (A-2 of A-203)
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1. DESIGN GOALS t

The general goal of this study was the selection of the optimum de- v
sign strategy for a motor generator (AC-APU) controller. The controller
must meet all specifications and standards for use with motor generator
sets rated from 15 KW to 100 KW.

Specifically, the motor generator controller must meet the follow-

ing military standards and specifications:

MIL~-STD-7048 Military Standard, Aircraft Electric
Power Characteristics

MIL-D-8512 Military Specification, Design; Special
Support Equipment

MIL-T-21200L Gen. Spec. for Test Equip. for Use with

Electronic and Electrical Equipment
This section is a discussion of the AC~-APU design goals as they
relate to regulation, environment, and general operation. The goals
were derived by FIRL from the referenced military standards and specifi-
cations, and from discussions with Naval Air Engineering Center person-

nel. i

1.1 REGULATION

The voltage and frequency of the AC-APU must be regulated to the
required standards set forth in MIL-STD-704B. These standards require
that the voltage not exceed the time énvelope profile shown in Figure 1-1, ,i }
and that the frequency remain within 1.25% except during load transient
conditions. These goals are attainable only through use of servo systems
in which a reference standard is compared to the variables to be con-
trolled (voltage and frequency) and as a result the error is amplified to
a level that will correct the variables. The amount of amplification re-

quired 1s a function of the allowable error. This can be expressed as: b

18 (A=7 of A=2073)
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1.2 ENVIRONMENTAL GOALS

A summary of the environmental requlrements for the motor generator

controller follows.

Temperature altitude - See Figure 1-2.

Humidity - Up to 1002 humidity, condensing on and in equipment
in operating and non-operational modes.

Vibration - Must be capable of withstanding a logarithmetic
sweep of 5 to 55 to 5 Hertz (sinewave) in 15 minutes at the
following amplitudes:

Frequency Hertz Double Amplitude
5 to 15 .06 in. 1
15 to 25 .04 in.
25 to 55 .02 1n. 1

Shock - Must be capable of withstanding 18 shocks of 15g.

General - Must operate effectively under the following con-
ditions: sand, dust, salt, snow, rain, ice.

- Must be mildew resistant
-~ Must be usable by a person wearing heavy arctic cloth-
ing

- Must be shielded against radiated interference.

1.3 OPERATIONAL GOALS

MIL-STD-704B states the specifications of the controller in terms
of voltage regulation, frequency regulation, etc. However, a major goal
20 (A-9 of A-203)
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TEMPERATURE/ALTITUDE
Operating Non-Operating
Temperature Extremes o
Intermittant Temperatuse Altitude

Continuous 20 Min. Altitude Extremes “C Max imum
| -54 0t -62 50,000 ft.
‘ to +71 10,000 ft. to (3.4 in. Hg)
| +55 (30.0 to 20.6 | +85
i in Heg.
:

TSR

Figure 1-2. Temperature/Altitude Requirements for
Motor Generator Controller

of this study was to insure that the AC-APU will be easy to operate and

: ' repair. Therefore, the complete controller will not only control but
monitor and diagnose as well.

The regulator portion should:

® Meet all applicable standards and specifications

e HRe of simple destign

. e He adjustable over o range of output voltage

The poals of the monitor function are as follows:

e ‘the tollowing parameters should be cont Inuously monftored:

; - voltage
" - current
R - frequency
-~ speed
- oil pressure
- fuel level

-~ coolant temperature

e These parameters should be presented to the operator on
' demand and the appropriate parameters should be automatically

21 (A=10 of A=2071)
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prescnted when abnormal operat fon is detected.

‘The presentation of Information to the operator should be
simple to understand. Where possible, this information
is to be presented in "GO/NO GO" format.

Operator actions required to obtain monitored information
should be simple.

The number of displays should be minimized.
All necessary displays should be located centrally.

The goals of the diagnostic function are as follows:

The diagnostics should act in conjunction with the monitor-~
ing function to detect and control abnormal conditiomns.
Abnormal conditions include:

- over /under voltage

~ overfunder frequency
- over current

- over tempernturo

- low Tuel level

- low o0il pressure

- low oil level

- low coolant level

Tdeally, the diagnostics should detect not only absolute
faults (e.g. overcurrent) but potential faults (e.g. sharp
rise in temperature).

The diagnostics should minimize operator involvement and be
completely automatic.

The diagnostics should permit total check out of the motor
generator set and controller. Ideally, the diagnostics

should pin point any faulty electrical or mechanical com-
ponents and be performed while the AC-APU 1s in operation.

Any non-automatic diagnostics should be casy to use.

Ideally, the total diagnostic feature should be selfl-
containced {n the motor generator controller. However, a
separate peripheral device to perform detalled diagnostics
may be considered i{f cost, size and operatlion lactors are
benefictal.

22 (A-11 of A-203)
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2. ANALYSIS OF ALTERNATORS

The closed loop system to regulate voltage and frequency of an
alternator requlires that the characteristics of the alternator be known
in terms of time variable expressions. The alternator consists of a
field winding used to provide rotor flux and a stator winding that is cut
by these lines of flux to provide a sinusoidal voltage whose frequency
is determined by the number of pairs of poles and rotor speed. Since
each item is critical to the successful design of the control system for

the alternator, each was examined separately.

2.1 FIELD WINDING

The field winding has a time variable expression related to the in-
ductance and resistance of the winding. Since current is related to the
field flux, the transfer characteristic is desired between current and
applied voltage.

dI
= + ==
E IR L dc

Using the Laplace transform S for d/dt

E = IR + SIL

oL _
R + SL

= |-

The real term in the denominator is R 2nd when the imaginary term (SL)
is equal to R, the phase angle will be 45° and the amplitude will de-
crease to .707 of the D.C. amplitude. The relation of (L/R) is known as

the time constant of the system and appears at a frequency determined by

r- 0 (L/R)

23 (A-12 ol A-203)
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2.2 REGULATION

If the alternator had no inherent regulation due to load, there
would be no need for the development of a regulator. Unfortunately,
every alternator has inherent regulation due to the effective impedance
that appears between the generated voltage and the terminal voltage.

The amount of regulation varies with machine design and is a measure of
decrease in terminal voltage when full load current is drawn from the
alternator. The speclffic design constidered 1n the analog computer simu-~
lation has a regulation that is calculated to be between 8 and 10 per

cent from no load to full load.

2.3 EXCITER SYSTEM

The field excitation can be derived from a static source such as
battery or A.C. rectified. The exciter must provide a D.C. power suffi-
cient to fully saturate the field. Field excitation can also be obtained
by use of a generator on the same shaft as the alternator. Some designs
use D.C. generators with brushes to pick off the D.C. power which is to
be delivered to the field. More recent exciter designs use brushless
types of exciters which have no parts that will wear. Such designs
therelore are ncarly maintenance free. The penalty to be pald for such
a design is the effect of an additional time constant that makes the con-
trol loop more difficult to stabilize.

2.4 NON-LINEAR OR SATURATION CONSIDERATIONS

The relation of field current to flux developed in the air gap of
the alternator is fairly linear over a portion of the operating range.
Normally the operating point is placed just beyond the knee of the curve
so that when higher flux is needed to overcome the inherent regulation
characteristics, the ratio of current to flux is not the same as found
under no-load conditions. Since the non-linear transfer characteristic
of the field is in the control loop, the loop gain is not constant but

varfes with load current, At no load the gain 8 higher than at full

tond.

2 (A-13 o1 A-207)
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Each ot these characterlstics have been determined in general form
so that any alternator design can be simulated by this technique. Para-
meters have been determined for a specific alternator for this study and

the derivation of the parameters are included in Appendix A.

The block diagram representing the alternator is shown in Figure
2-1. Eex is the exciter input voltage. The gain and dynamics of the
exciter are represented by Kex/Rex (Lex/Rex S + 1) and the output voltage
Ef is the voltage delivered to the main field winding. The dynamics of
the main field are represented by 1/Rf(Lf/Rf S + 1) with the gain Kf and

an output in terms of flux appearing in the alternator air gap.

The voltage pain constant Ke multiplled by rotor spceed SHC will
develop the generated voltage which through the internal impedance of the
rotor represented by the regulating charactertstlce Rgl(Rc + RY) will pro-

duce the terminal voltage Eg.

The terminal voltage multiplied by the conductance of the load IIRQ
will produce the load current Ig. The load current multiplied by the
torque constant KT and scaled by the shaft spring constant, the combina-
tion of which is multiplied by the flux @ will produce the generator

torque TG'

25 (A-14 of A-~203)
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3. ANALYSIS OF DIESEL ENGINE

The application of a diesel engine to drive an alternator requires
far better speed control than that required for a D.C. generator. Since
frequency is directly related to shaft speed, the shaft speed should be
kept constant regardless of load conditions. As in the analysis of the
alternator the closed loop system to regulate speed required that the
characteristics of the diesel be known in terms of time variable ex-
pressions. Since each item is critical to the successful design of the

governor for the engine, they are discussed separately.

3.1 ROTATING INERTIA

The rotating inertia of the system consists of the diesel engine
inertia coupled by shaft to the alternator inertia. The shaft has an
angular spring rate. The {inertia will develop a force due to angular
acceleration or rate of change of shaft velocity. The shaft angular
spring rate combined with the inertia of the engine and the alternator
have a natural frequency that is determined by\/bE:—
J

3.2 TORQUE VERSUS FUEL FLOW

The fuel flow system versus developed torque is fairly constant re-
gardless of shaft speed. For the analog computer simulation, it has

been considered constant.

3.3 THROTTLE CONTROL

The flow of fuel (nto the engine must be controlled and in order to
walntaln constont apeed, the throttle openlag must be controfled by the
crror between Lhe speed reference and the actual shaft speed.  The time
vartable clement In the throttle aystem 4 the moving valve plcece.  The

valve plece has inertia, damping and, in most cases, a spring to return

27 {A-16 of A-203)
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it to the closed position. Valves that are operated by electrical force
coils have a time constant due to the inductance and resistance of the
coil.

Each of these characteristics have been determined in general form
so that any diesel engine design can be simulated. For this study, para-
meters have been determined for a specific engine and the derivation of

the parameters is included in the appendix.

The block diagram representing the diesel engine is shown in

Figure 3-1. The input voltage to the flow control valve is shown as EY.
This voltage through the coil dynamics 1/RS(LSRs S + 1) and the mechani~
cal dynamics of the valve represented by 1/[JT/KS 82 + KD/KS S + 1] with
a gain of K KSY will produce a valve displacement represented by XT'

The valve displacement will provide flow of fuel to the diesel engine and
a torque TD will be developed in proportion to the engine gain Kl. The
resultant torque applied to the shaft coupling diesel engine to alter-

nator rotor is derived from the developed torque T, minus the torque due

to change of shaft speed through the dynamics of Kg(JD/KS S + 1). The
dynamics of the shaft are represented by I/KS(JD/KS §2 + KD/KS S+ 1).
The resultant torque from the shaft when summed with the alternator
torque TG will accelerate the alternator inertia and overcome friction
and windage described 1in the block with gain and dynamics of KS/KD (JG/KD

S + 1) and an output of shaft speed SQG.

28 (A-17 of A=207%)
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R

4. SYSTEM DESIGN STRATEGIES

: This section describes the various system design strategies con-

sidered for the motor/generator controller and the analysis of calcula-

tions and test resulls.

TR TSE T ORT

In order to maintain a reference point, the discussion of the volt-

age regulator hardware and design trade-offs assumes that a microcomputer
will be used for the monitoring and diagnostic functions. A general
block diagram of the monitoring and diagnostic system is presented in
Figure 4-1. The block diagram is discussed in detail in Section 4.5.3.

4.1 LITERATURE SEARCH AND REVIEW

A computerized literature search was performed to aid in the selec-
tion of regulator design strategies. The search retrieved information

1 from three data bases:

g ineering fndex
Ingt Lttute of LElectrical Eangincers (LEE)
Information Service of Mechanic Engineering ((SMEC)

The results of the computer search are presented as Appendix B.

A review of the data obtained from the computer search and from other
sources led to the selection of several regulation methods; these fall

into the general categories - digital, analog and hybrid.

4.2 ANALOG METHOD OF CONTROL

The analog method of load voltage control from an alternator requires

the use of continuous current. The amplitude of the current must vary in

order to control the atternator ficld. The error voltage, that 1s the
ditference between relervence voltage and load voltage, s a cont [nuous
voltage varying In amplitude. 1t s ampllifed to provide the necessary

B0 (A-19 ol A-2013)
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fleld current needed to hold the load voltage to the required level. The
most accurate system for this type of control is a type 1 system. This
differs from a type zero system in that a type zero system has an error
that is dependent upon loop gain. A type 1 system has an integration so

that under static conditions the error is zero.

The complete system of the diesel engine drive, governor, alternator
and voltage regulator have been simulated for the analog system. The
general form block diagram is shown in Figure 4~2. The description of
the symbols and the derivation of their numerical values are given in
Appendix A.

Referring to Figure 4-2, the shaft apeed of the alternator ng fs the
controlled function that 18 deslred to be constant. The speced as compared

to the reference SQV will produce an error e, that may be a mechanical or

electrical signal used to drive the throttlenvalve the distance XT'

Throttle displacement will produce fuel flow which through the gain con-
stant Kl of the diesel engine will produce an output torque of TD. This §
torque will drive the combined inertia of the alternator (JG) and diesel 7
engine (JD) through the shaft spring comstant (KS). Since friction and :
windage (KD) are present some torque will be required even at constant

shaft speed and zero electrical load.

The alternator loop has a load voltage (El) compared to a reference
voltage (Er) to provide an error (e) as an input to the voltage regulator.
The voltage regulator will drive the exciter field which in turn will _
drive the matn field of the alternantor.  The fleld flux (#) developed by 1
the main fleld excitation will generate a voltage (Eg) that Is a product
of shaft speed (SOG) and field flux (@) cthrough a gain constant (Ke).

The load voltage (El) will adjust in level in proportion to the load cur-

rent by virtue of the alternator inherent regulation characteristic.

The lead current (12) multiplied by the field flux (@) will produce

a torque < KT Iz“ > that will subtract from the shaft torque delivered i
K .
S

32 (A-21 of A-203)
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to the alternator inertia thus slowing down the shaft speed.

From this block diagram and the constants derived in the appendix,
the analog computer simulation was developed as shown in Figure 4-3. In
Figure 4-3 the block designated as governor contains the electronic equi-
valent of the dynamics of the solenoid operated flow control valve to
aupply fuel flow to the engine. The faput 18 an electronle voltape
SOY/M)O which when compared with the tachometer voltage representative
of the shaft speed SOGIIOO will produce the error voltage necessary to
produce the input to the diesel engine.

The input to the diesel engine has a non-symmetrical torque limit
in which the acceleration torque is twice that of the deceleration. The
dynamics of the shaft stiffness and diesel engine inertia are included
in the block marked diesel engine. The block marked alternator has the
torque input to the alternator dynamics including rotor inertia. Multi-
pliers are used to generate developed torque from load current and field
flux and shaft speed multiplied by field flux to develop generated
voltage EG/10. A feedback path in the amplifier used to convert EC/IO
to EQIIO establishes alternator regulation due to load. A second ampli-
fler with a blas faput is provided to taclilitate a larger scale volrage
4 of the load voltage as designated by AER/Z. Regulation and dynamics of
the alternator can be more accurately determined using this means of off-
set or bias level cancelling, The exciter input shown in the exciter
block comes from a voltage regulator that has an input from Ez and
provides gain and compensation to stabilize the loop. The exciter block
contains the gain and dynamics of the exciter used to drive the main
field.

2L e ———
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Of the many runs that were made, those recorded for the 10% and 15%
inherent regulation with and without the compensation needed to bring the
transient within the allowable limits of the MIL-STD-704B are discussed
in the following paragraphs.

The alternator with 10% inherent regulation is shown in Figure 4-4

with a voltage regulator system of nominal control characteristics. The

characteristics include compensating networks that are in the AC voltape
regulator desipn shown In Flgure 1-12 of the NAVAIR 19-495-19 report.  Ualng,
thin an o starting point, a voltage regulat fon characteristlice as 1ecordoed
in Figure 4-5 was obtained. The load current 12/2 is equivalent to full
load at unity power factor. The initial drop in load voltage due to in-
herent regulation is observed in the trace of -A EQ/Z. Close study shows
that when load is applied the frequency of ringing is lower than when

load is removed and the first overshoot is of lesser amplitude.

The alternator shaft speed SBG/100 equivalent to 209 rad/sec or
2000 rpm shows a decrease in speed when load is applied. Since this is a
type zero regulator, the speed will not return to the initial or unloaded
speed since some error must exist and is directly related to loop gain.
The torque shows an increase when load is applied as recorded in T /50.
Since the characteristics of the diesel engine are approximated for this

simulation, Lhe levels have not been calibrated precisely.

The selected loop galn produces a system response that fallg just
outside the allowable parameters. The natural frequency of the underdamped
voltage wave measures to be 0.09 sec/cycle or 11.1 Hz. Since the system
has a damping characteristic of close to 0.1 and it is desired to maintain
approximately the same speed of response, a compensating network in the
forward loop of the voltage regulator was added. This is in the form of a
lead lag network with the lead term set for 3.35 Hz and the lag at 13.7 Hz
thus producing positive phase shift in the range of 11 Hz. The schematic

I (A-24 ol A-201)
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for this system is shown in Figure 4-6. The results of this compensation
with adjuatment of loop gain for optimum performance 18 shown In Figure
4-7. ‘The system perlormunce exhibics much greaster damplng and 1its well

within the allowable limits.

The same system characteristics as shown in Figures 4-4 and 4-6 have
been used for the alternator with a 15% inherent regulation. Figure 4-3
is for the uncompensated system where the amplitude of regulation is much
larger than that for the 10% design. Similar damping characteristics are
observed. The compensation network does help in this design but would
have to be modified to provide optimum performance. The compensated re-
sponse is shown in Figure 4-9 and has identical compensation to that shown
in Figure 4-6.

4.2.1 Compensation Selection

The Tinear analysls of the alternator and voltage regalator shown in
Figure 4-4 has been caleulated and plotied in Flgure 4-10 with galn re-
corded as Ml and phase shift as §. 1In order to fit within the time proffle
of the transient response, the bandwidth of response must be in the order
of 10 Hz or higher. This requires that the open loop gain of the system
should be at least 57 db/S. Plotting the phase and gain characteristics
of the open loop transfer on the Nichols chart shown in Figure 4-11, the
characteristics of the closed loop response are obtained. This response
is plotted in Figure 4-12 as closed loop nominal amplitude (Hl) versus
frequency. The system has a definite characteristic of low damping as
evidenced by the 4.5 db peak around 16 Hz. Since the phase shift shown
in Figure 4-10 for 0] is nearly constant at 140° from 1 Hz to 10 Hz, this
peak would be of the name amplitude for gaing between 37 db/S and 97 db/s.
The frequency ol the peak would vary from 1.6 Hz to 16 Hz depending upon

pain.

The approach used for compensation ks to add positive phasce shift te
bring the phasce angle back to 120 degrees or less at around 10 Uz. A com-
pensat fon network with the lead and lag separated by a ratio of 4:1 will
provide a maximum leading phase shift of 37 degrees when the lead is at a
lower frequency than the lag. This characteristic has been included in
Figure 4-10 as Mz and 02 when incorporated with the alternator and voltage
regulator characteristic of M,. The phase and gain plotted on the Nichols

1
chart of Figure 4-13 provides the open loop to closed loop response for the

19 (A-28 of A-2073)
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compensated system. The closed loop response is plotted in Figure 4-12
recorded as Mz for magnitude versus frequency. The system has a character-

istic of critical damping and a bandwidth that is flat to 20 Hz.

The analog computer runs that include non-linearities are found in

4-5 to compare with M, and in 4-7 to compare to M

1 2’

During the course of the study an investigation was made to determine
the effect of different generator field time constants. It was found that
increasing the time constant by a factor of 3 had a minimal effect on system
performance when compenaation networks were uaed.  Close 1o the same hand-
wldth could be achleved usfing lincar system analysfa. ‘the characteristios

of the open and closed loop frequency response for this system are shown

in Appendix D.

4.2.2 Analysis of Speed Regulation System

Most diesel engine governors are of the type zero system as illustrated
in each of the analog computer programs. The best system for maintaining
frequency control is a type one system. This system has been simulated on
the analog computer as shown in Figure 4-14., An integrator has been added
to make the governor a type one system. Considerable compensation is
necessary to stabilize the speed control loop. Performance of this circult
1 fs shown in Figure 4-15. 1Tt will be noted that under full load conditions
‘ the specd returnn 1o no load sapecd after the trannlent perfod.  NooatCempt

3 was made -at this time to optimize the control characteristic of the governor

F . system with the integrator in the loop.

Such a system is commercially available from the Woodward Governor g

Comﬁany and is described in their Bulletin 37013, PSG Governor. A picture

of this type of governor is shown in Figure 4-16 where the electric drive

motor is the integrator between error voltage and throttle position.

4.2.3. Analysis of Voltage Regulation System

The strictly analog system is theoretically the best system as far as
bandwidtlh of response since there is continuous signal with which to oper-
ate. binear analysis technlques and compensat lon networks are easily cal -

vadated and tabrboated,

A disadvantage Is encountered when large currents such as fleld or

exciter currents are controlled by analog methods. In the specific case

47(A-36 of A-203)
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Figure 4-15.
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being studied, the exciter field is powered from a 28V DC source. Current
must be regulated from zero to 3.3 amperes for an output voltage of 120V
rms. The resistance of the field is 2.35 ohms thus making a maximum cur-
rent capability of 28/2.35 = 11.9 amperes. In Figure 4-17 we have plotted
load current to the exciter versus power dissipated in the series element.
At the no load operating point, the power to be dissipated in heat is equal

to:

P, = [28 - Iex(2.35)] on

PD = (28 - 7.755) 3.3

PD = 66.8 watts

4.3 DIGITAL METHODS

The basic regulation methods selected for study were the NAVAIR Design,
bang-bang, multi-level bang-bang, direction sensitive multi-level bang-
bang and the digital simulation of analog designs. The actual implementa-
tion of many of the digital techniques provided great insights into the
problems and advantages of the various techniques. However, none of the

methods were developed to an optimal state.

4.3.1 Test Bed for Digital and Hybrid Techniques

The digital and hybrid regulation techniques were tested in real time
through the use of the combination of the digital and hybrid computers.
The bang-bang techniques were programmed into a PACER 100 digital computer
via analog to digital (A/D) and digital to analog (D/A) converters. The
PACER was used as a regulator for the analog computer motor generator simu-

lation. A block diagram of the system is presented as Figure 4-18.

The PACER provides a conservative comparison to existing microcomputer
systems in that:

A. Its cycle time (1 us) is fairly typical of microcomputer ]
systems, and is, in fact, slower than many current micro~
computer systems. For example, the XECON SMC360 has a
typical instruction cycle time of 120 nonoseconds.

52 (A-41 of A-203)
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B. While the PACER is basically a 16-bit machine, its A/D and
D/A are 8-bit devices. Thus, all data manipulation is handled
in bytes of 8 bita-~-the same as most microcomputers.

C. The PACER instruction set contains 84 besic instructioms,
fewer than most microprocessors. For example, the Digital
Equipment Corporation's KD11F microprocessor uses 400 basic

instructions.

The PACER assembly language program for the general bang-bang techniques
is presented as Appendix C. A basic flow chart of the program is presented
as Figure 4-19a. This flow chart represents the multi-level bang-bang (to
be described in Section 4.3.4) with provisions for gwitching in a parallel
regulator when the output voltage is within programmed limits. Variations

of this basic flow chart and of the program are used to perform the differ-
ent bang-bang techniques.

4.3.2 NAVAIR TECHNIQUE

The firet digital method to be considered is that of a comparator
operating on the integrated error output of the voltage regulator aystem.
This is similar to the system described in the NAVAIR report 19-45-19,

Figure 1-13, AC Voltage Regulator, Schematic Diagram. In this system the
voltage sensed is 3-phase half wave rectified. A lead network in the voltage
feedback to the summing junction provides the ripple frequency to turn the
comparator on and off. Since the analog computer simulation is a D.C.
equivalent of the A.C. voltage, the ripple frequency will not be present

and the on-off cycle is, therefore, dependent upon the control lcup time
constant. This is verified in the several runs made for *.ls system on the

analog computer with various compensating networks.

The firet digital control technique is shown in Figure 4-20. The
driving pulses are from full positive to full negative thus forcing the
vaciter input {u either direction. This is somewhat similar to using a
dicoue around the exciter field to force the field to collapse at a high rate.
“.e perforwaun e of ri.ia system is shown in Figure 4-21 where the adjustable
r-iin has been set to provide optimum results. The response does have a
cwirvehing rate of alour 28 Hz with a peak to peak amplitude of 2.5V. This

*- witnin the allowable voltage band for tramsient operations.
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The same aystem wawm simulated with the exception that a single direc-
tion of driving current pulse was permitted in the exciter field. This
circuit is shown in Figure 4-22 where the diode Dl has been added. The
performance characteristic i1s shown in Figure 4-23 where it is evident
that the voltage regulation is outside the allowable range during transi-
ent but just fits within the range during constant load. The switching
rate is about 14 Hz which agrees with the anticipated response being twice
the time period due to only unidirectional pulse modulation of the exciter

current.

A higher loop gain would permit faster operation of the comparator
circuit and decrease the load voltage excursion. The high frequency range
of the system was increased by adding a lead compensation between the com-
parator and the exciter field input. 1In actual hardware this can be in-
corporated in the base of the transistor used to drive the field current.
This circuit is shown in Figure 4-24. The performance of the circuit is
shown for two values of capacitance C1 with optimum gain settings.

Figure 4-25 1s the response when C, = .047 uF. Pulse modulation is evi-

dent in the recording of the excitir input voltage. The response is too
slow and the transient falls outside the allowable limits. The constant
load condition shows a clean and steady voltage level. A compromise is
reached when C1 = .01 yF and the gain adjusted for optimum performance as
recorded in Figure 4-26. The switching rate is approximately 42.5 Hz and
the response does fall within the constant load and transient envelope of
performance requirement. The amplitude of load voltage ripple is approxi~

mately 1.2 volts peak to peak.

4.3.3 NAVAIR Design Analysis

In the NAVAIR aystem, a comparator is used to pulse width modulate
the current delivered to the exciter field. This system has considerably
lower losses since the series element is either fully saturated or com-
pletely cut off. The power dissipation 1s limited to the rise and fall
time versus the repetition rate. As an approximation if the rise time 1is

10 microseconds and the repetion rate 1000 Hz, then the heat dissipation

60(A-49 Jf A-203)
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would be in the range of:

-6
pp= EER0XI0 ) g0 4 636 = 1.018 watts

10
This 1s a considerable reduction in the heat dissipation problem.

The switching rate of the comparator 1s dependent upon either ripple
frequency of the load voltage or the system time constants. For the AC
application the ripple can be obtained from the rectified load voltage as
in the design shown in the NAVAIR report 19-45-19, Figure 1-113.

4.3.4 Bang-Bang

A bang-bang controller operates by monitoring the output voltage of
the motor generator set and depending on the value of the voltage calls
for either maximum or minimum field current. This is similar to the NAVAIR
design. For example, if the output voltage should be equal to 10 volts
but is actually equal to a value above 10 volts, the controller will reduce
the voltage by setting the field current to the minimum If the output
falls below 10 volts, the controller responds by setting the field current
to the maximum level. In this way the controller switches on or off in an

attempt to maintain a constant output voltage level.

The rate of this on-off switching is a function of current demands
and the switching level of the controller. If for example, a sudden cur-
rent demand 18 placed on the motor generator, the voltage will tend to
fall, and the controller will respond by holding the field current at
maximum until the voltage recovers. The chief advantage is that, in the

optimum design, the recovery time is minimized because the field current
is maximized.

The switching level of the controller is the level at which the con-
troller recognizes that the voltage is too high or too low. Normally, the
off level I8 V + h and the on level if V - h, where V is the desired out-
put and h 15 a small preset voltage level. This is also known as hyster-

esig. The smaller the h, the faster the controller will respond to vari-
ations Ln V by swlitching the field current.

66 (A-55 of A-203)
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In the computer ptogrm;-the bang-bang system was implemented by using
one break point (output voltage was either above or below the reference)
and two control words (the field current was switched between full on and
full off). The program was also modified so that the parallel regulator
was never switched in; thus, the pure bang-bang effect was obtained.

4.3.5 Analysis of Bang-Bang Technique

The major problem with the pure bang-bang system as implemented was
oscillation of the regulator's output voltage. The bang-bang decision
(to switch from high field current to low field current) was based on
the relationship of the output voltage to the reference voltage. When
the output voltage was greater than the reference voltage, the fileld cur-
rent control was set to the low value; when output was less than the
reference, the field current control was set to the higher value. However,
the momentum of the output voltage is such that about .05 seconds, after
the bang-bang level has been applied, 18 required to reverse direction.
Figure 4-27 presents an example of the oscillation. This effect may be
eliminated or minimized by a number of methods. One such method is to |
optimize the gain of the control signal to the field current. This would
reduce the time to reverse the momentum of the voltage and thus reduce the

amplitude of the oscillation.

The bang-bang scheme could be performed by a microcomputer in a time
sharing mode with the display and diagnostic routines. It is estimated
(based on the PACER) that a computer could perform the diagnostic and display

routines and still make bang-bang decisions at speeds in excess of 1 KiHz.

The hardware required, in addition to that already assumed for display
and diagnostics, would be as little as the dedication of one digital out-
put line for the control signal, dedication of one A/D multiplexer channel
for reading to regulator output voltage, use of approximately 100 words of i
mewory, and the addition of a field current driver circuit. In actual ‘
Liardware dollars this would be about $100.

i
) 4
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4.3.6 Multi-Level Bang-Bang

Multi-level bang-bang (MLBB) operates in a manner similar to pure
bang-bang except the controller does not simply turn the field current on
or off. The controller sets the field current to a level dependent on the
difference between the actual output voltage and the desired output voltage.
The chief advantage of this method is that, optimally, it combines the fast

recovery of bang-bang with the smooth operation of a linear circuit.

The control can be described as a look-up table. Given the output
voltage, the table indicates the field current setting for best regulation.
An example of a look up table is presented as Figure 4-28. Referring to
the figure, 1f the desired output voltage was 10 and the actual voltage
was 18 volts, the field current would be turned off; if the output voltage
was 1, the field current would be turned completely on. The operation as
described so far 1s identical to pure bang-bang. However, if the output
voltage were 7.5, the field current would be set to 60X of full scale; a
reading of 16V will result in a field current setting of 10% of full scale,
etc. Since a digital computer is programmable, any voltage breakpoint and
field current value could be assigned and modified without effecting the
hardware. Ideally, the optimum values would be selected for the regulator.

In the computer program, the multilevel bang-bang system was imple-
mented as described--through the use of a look-up list. The computer
stored a list of breakpoints. These breakpoints represented zones above
and below the reference voltage. Each breakpoint or zone had a correspond-
ing control word. The control word represented the desired field current

to be supplied when the output voltage was within the zone.

4.3.7 Analysis of Multi-level Bang-Bang Techniques

A reduction in the amplitude of the output voltage oscillation was
.ch'zw2d by switching from pure bang-bang control to the multilevel bang-
ning (see Figure 4-29).

Most of the hardware required for MLBB is identical to that used in
~or¢ thag-bang, the major exception being the field current driver. In the
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OUTPUT VOLTAGE FIELD CURRENT

RANGE* % OF FULL ON
20 T1017.0 0
16.9 TO 14.0 10
13.9 70 12.0 40
11.9T0 9.0 50
8.9T0 7.0 60
6.9 70 4.0 90
3.9 T0 0.0 100

£ OUTPUT VOLTAGE.

* IN THIS EXAMPLE, 10 VOLTS IS THE DESIRED

Figure 4-28. An Example of a Look-Up Table for
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bang-bang case the driver can be a single saturating switch; however, in
multiple bang-bang the driver can be either a non-saturating driver or an
adjustable gain saturating driver. The non-saturating driver would be

less complex but also less efficient (more heat) than the adjustable gain

saturating driver.

The hardware cost of the saturating driver would be about $60 compared
to about $30 for the non-saturating driver. The other hardware addition
would be a requirement for about 200 more words of memory. The estimated
hardware cost of adding the MLBB with a saturating field current driver
is $150 (about $50 more than the bang-bang controller). MLBB would not
demand significantly more computer time than bang-bang. Therefore, the

controlling rate could still be in excess of 1 KHz.

4.3.8 Direction Sensitive Multi-Level Bang-Bang

Direction sensitive multi-level bang-bang (DSMLBB) is yet a further
extension of the basic bang-bang scheme. DSMLBB is similar to MLBB in
that the control is dependent on the difference between the desired and
actual output voltage. However, DSMLBB takes past events into considera-

tion by adding direction of the output voltage as a control parameter.

Continuing the example of a look up list, Figure 4-30 shows a list for
DSMLBB. Notice that the selection of field current depends on the direc-
tion of the output voltage. For example, if the voltage were sitting at
10V when a load was placed on the line, the voltage would tend to drop or
go down. 1If the voltage dropped to 5 volts, the controller would try to
recover by calling for full field current (100%). If the voltage began to
rise, to say 5.1 volts, the field current selection would be made from the
"up" column and would be 90%. As the voltage further recovered (8 volts)

the control would be selected from the charts "up'" column.

Thus when the load is changed and the actual voltage is moving away
from the desired voltage, the control reacts quickly and applies a decisive
counter control; however, as the voltage beging to approach the desired
value, the control ls such as to allow the voltage to recover with minimum

overshoot. Ideally, this system will rapidly control load transients with
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FIELD CURRENT %

OF FULL ON
OUTPUT VOLTAGE*
Z0NE
VOLTAGE

20 70 17.0 0 0
16.9 T0 14.0 0 10
13.9 70 12.0 10 40
1.970 9.0 45 55
8.9T0 7.0 60 90
6.9 0 4.0 9 | 100
3.9T0 0.0 100 | 100

* IN THIS EXAMPLE, 10 VOLTS IS THE

DESIRED OUTPUT VOLTAGE.

Figure 4-30. An Example of a Look-Up Table for the
Direction Sensitive Multi-Level Bang-

Bang Control.
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a minimum overshoot.

The computer program to implement the DSMLBB scheme was an extension
to the MLBB program. A subroutine was added to determine, at each occurr-
ence of reading the output voltage, 1f the output voltage had changed
directions (output voltage derivative zero crossing). If the direction
had not changed control word for the zone would be read as in the MLBB
program. However, if the direction of the output voltage has changed,

the control word would be selected from amother list.

4.3.9 Analysis of Direction Sensitive Multi-Level Bang-Bang

The MLBB experiments showed (Figure 4-29) that the particular design

required over 300 ms to regulate after application of 100% load. DSMLBB
was implemented in an attempt to reduce the settling time. Figure 4-31
presents a DSMLBB run in which the settling time was reduced to below
200 ms.

The only hardware difference between MLBB and DSMLBB is the addition
of about 100 words of memory in the latter case. This comes to a hardware

cost difference of about $10. The computer time requirements remain

essentially unchanged.

4.3.10 Digital Simulation of Analog Designs

The digital simulation of an analog design consists basically of
solving a differential equation in real time. The equation can be written
; from an existing analog design. The chlef advantage of this method is that
the regulation scheme can be modified in software without changing any hard-
ware. This advantage may aid in creating a controller with a single hard-

ware design but with versatility to control various AC-APUs.

4.3.11 Digital Stmulation of Analog Designs

Any analog regulator circuit that can be built can be simulated by the

e o -

digital computer, by solving the circuit equations. The only real questions
in the current case are: Can the computer solve the equation in real time

E and 1if yes, does the computer have enough time to perform the diagnostic
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and monitoring functions? To answer these questions the analog regulator
of Section 4.2 was studied. Based on this circuit, the PACER instruction
times, and solution of the convolution integral at 100 samples, the con-
trolling function could be updated at a rate of approximately 500 Hz and

still maintain the monitor and diagnostic functions.

The additional hardware (over that required for the basic monitoring
and diagnostic system) would be similar to that required for the MLBB cir-
cuit except that approximately 1500 words of additional memory would be
needed. The total additional cost would be about $360.

4.4 HYBRID METHODS

Hybrid regulation is the combination of analog and digital regulation
schemes. This study combined the analog methods described in Section 4.2
with the bang-bang and multiple level bang-bang schemes presented in
Section 4.3.

Under steady state conditions the regulation would be provided by the
analog regulator. However, under transient conditions, the digital regula-
tor would provide control. Such a system provides smooth operation, fast
regulation and efficient use of hardware. The smooth operation is provided
through the use of the analog techniques. The fast regulation is provided
through the use of the bang-bang techniques. Because the digital system
is used only on demand in transient situations, the same digital hardware
could conceivably be time shared with the monitor display and diagnostic
functions.

Subroutine D of the flow chart in Figure 4.19b presents the method used
for switching from the digital cortrol to a supplementary parallel controller
such as an analog regulator. When the system is in steady state (output
voltage within a programmed envelope), the supplementary regulator is in
control. When a transient occurs, the digital system is switched into con-

trol.
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4.4.1 Analysis of Hybrid Methods

The hybrid techniques are any combdnation of digital or analog tech-
niques. Ideally, a hybrid technique haé\yhe advantages of the individual
techniques but none of the disadvantages.:\pur study has not disproved
this; however, we have discovered that hybrid techniques have a particular,
although probably minor, problem - that of suéc'-ufully switching from one
technique to another. For example, in one simuiqtion the combination of
an analog technique with the bang-bang method would latch in the bang-
bang mode. In this particular instance, once the sfétem was placed into
bang-bang mode, the analog system was permitted to drift.freely; as a re-
sult the analog controller was never ready to resume control. This was
corrected by forcing the analog regulaipr to follow the system in the
bang-bang mode even though the analog regulator was not actually being used
by the system.

4.5 MONITOR AND DIAGNOSTIC SYSTEM

Referring to Figure 4.1, the general microcomputer based controller
will consist of: a microcomputer with a variety of digital and analog
input/output devices. The analog inputs will include parameters to be
monitored (current, frequency, voltage, oil level, etc.) and the diagnostic
test points. Analog outputs will include field current control and other
system controls. Digital inputs will include inputs from the operators
console as well as diagnostic digital inputs. Digital outputs will include
commands to the control circuits and control panel (e.g. alphanumeric dis-

play and indicator lamps).

4.5.1 Monitor System

The ideal monitoring system as described in Section 1.3 (Design Goals)

was studied and a strategy was developed for its implementation.

An operator's diasplay that fite the needs of the monitor design goals
iy presented aws Flgure 4-32. It consists of an alphanumeric display and
~evern: ({ghted key awitches.
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Figure 4-32.

Operator's Display
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The alphanumeric display is used to present quantitative operating

instructions and information. The instructions would guide the operator

in the use of the motor generator set and the diagnostic procedures. The

quantitative information available for display would include the follow-
ing:

Voltage

Current

Frequency

Speed

011 Temperature
01il Pressure

01l Level

Fuel Level

Coolant Temperature
Coolant Level

Under normal conditrions, the operator could command the system to display
one or more of the parameters on the alphanumeric display. Under fault
or near-fault conditions, the display would automatically present the para-

meters of interest along with any pertinent instructions for the operator
(see Section 4.5.2 Diagnostics).
The key switches would have two purposes: To enter operator commands

and to present the current status of the various parameters. For example,

by pushing the voltage key, the value of the voltage will be presented on

the alphanumeric display. 1If the voltage were within limits the voltage

If the voltage were beyond specified limits,
the key switch would blink red. The key switches would also be capable of
prementing warnings; for example, 1f the oil temperature suddenly chanped

although did not rise beyond the specified limits, the oil temp key uwitch
would turn red.

key switch would be green.

The operator could obtain more information by preesing the

key switch. Pertinent information would be presented on the alphanumeric

display.

4.5.2 Diagnostics

The exact method of detecting faults must be deferred until the hard-
;¢ lesign has been finalized.

veloped.

However, a general strategy has been de-
As described in the design goals, the diagnostics will be of two
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types: operating and non-operating.

The operating diagnostics will continuously check the following para-
meters:

Voltage

Current

Frequency

Speed

011l Temperature

011 Pressure

011 Level

Fuel Level

Coolant Temperature

Cooland Level, and
" Hardware

These are the same parameters presented on the key switch display.
When the parameters are within specified limits, the diagnostic routine
will set the key switch lamps to green. If any parameters go outside the
specified limits, the key switch will turn red and the appropriate instruc-
tions will be presented to the operator. For example, if the fuel level
is approaching empty, the fuel level lamp will turn red and the alpha-
numeric display may read "ADD FUEL'". If any parameter goes beyond the
specifications and into a state in which damage could occur, the key
switch blinks red and the system takes appropriate action to eliminate the

unsafe condition. For example, if the 0il temperature were too high the
system would automatically shut down.

These parameters can be combined fo form a fault tree to aid in
diagnosing specific faults. For example, by themselves, a rise in oil
temperature and a change in oil level may not be faults; however, the
simultaneous occurrence of the two may indicate an 0il leak. This informa-
tion could be passed on to the operator (condition red). 1If the situation
worsens, the aystem may automatically shut down (condition blinking red).
The change from red to blinking red may also be a function of time. For

example, 1f the red condition lasts longer than t time, the condition is
changed to blinking red.

The hardware function will continuously test various key hardware

components. If a fault is detected apptobriate action will be taken
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automatically (e.g. shut down) and the alphanumeric display will indicate
the location of the fault.

The diagnostics discussed thus far are performed while the system is
actually in operation. If possible all the diagnostics should be incor-
porated into the operating system. However, complete diagnostics may
actually require that the system be non-operating. For example, if the
system contained digital read/write memory the best test is to write pat-
terns into the memory and to compare what is read with what is written.
This cannot easily be performed with the system in operation. Similarly,
with analog portions of the aystem perhaps the system may best be checked
by feeding the circuits known inputs which cannot be inserted durirg nor-

mal operation.

4.5.3 Analysis of Monitoring and Diagnostic Methods

The regulation schemes were evaluated based on the assumption that a
microcomputer would exist in the controller for the monitoring and diag-
nostic functions. However, the functions as described in Sections 4.5.1
and 4.5.2 could also be accomplished through the use of discrete analog
or digital design; or through the use of a minicomputer. The microcomputer
could either be a purchased system (such as the Intel 80/100 single board
computer) or a specially designed eystem based on a standard microprocessor
family (such as the Intel 8080 family). The distir.ction between a mini-
computer and a microcomputer is a fine one. The d¢finition used in this
study is that a minicomputer is closer to a genera' purpose computer and
is therefore more user-oriented than a microcomputer. An example of a
minicomputer is a PDP8. Figure 4.33 is a chart of the relative merits of

each method.

The categories compared are: development costs; hardware costs;
spevational costs; flexibility; size and speed. These are considered as

n2yfit the particular problem of controlling a motor generator.

The development costs for a minicomputer are the lowest, while the

vuc < of Lhe development of a custom microcomputer are the highest. As
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* Development Costs 3 1 2 4
4
Hardware Costs 4 2 1 3 ;
L 4
s Operational Costs 3 2 1 4 ;
Flexibility 4 2 1 3
»?
Size and Weight 3 4 2 1
_? Speed 1 3 3 2
2 Average 3.6 2.8 2 3.4
{
: 1
‘ Key: 1 = is best i
l :
! 4 = 1g worst ]
b §
] Figure 4-33. Evaluation Chart of Diagnostic
~_ and Monftoring Systems. 4
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stated previously, a minicomputer is normally oriented towards the pro-
grammer aad, therefore, the programming costs are minimized. Also the
majority of the hardware design is standard. A commercial microcomputer
system is very similar to a minicomputer except that the programming task
may be higher because the system is hardware not software oriented.

The lowest hardware cost is expected to be a commercial microcomputer
because a minimum system can be assembled from standard parts, The most
expensive is expected to be the discrete design because of a greater number

of parts and the largest construction costs.

Operational costs include training of operators and maintenance per-
sonnel; costs of maintenance and inventory. It 1s believed that a com-
mercial microcomputer will have the lowest operatiomal costs mainly because
the hardware will consist largely of standard, inexpensive circuit boards
or modules. The most expensive is expected to be the custom microcomputer.
While the components of the custom microcomputer are standard, the basic
configuration will be non-standard and, therefore, special maintenance

procedures will need to be developed.

The standard microcomputer is believed to have the greatest flexi-
bility in that it can be modified at a minimum cost while a discrete
design will be the highest cost. For example, if requirements change for
any part of the controller a standard microcomputer may compensate via
software, or if software alone will not satisfy the requirement standard
components from the microcomputer family can often be used. In a dis-
crete design, however, hardware must always be changed and the changes

are rarely minor.

Because a custom microcomputer is designed with the minimum parts,
it will moat likely be the smallest and lightest system. Analysis of
the speed at which the regulator could operate shows that 300 Hz is ac-
ceptable if the monitor and display function can also be performed. In
this case, &ll the systems ar' acceptable; however, the discrete design
secause it will be most likely perform most of the functions in parallel
%111 Yz tha fastest.
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An unveighted average of the valuea presented in the chart indicates

that the ranking should be ss follows (best system first):

Standard microcomputer
Minicomputer

Custom microcomputer
Discrete design
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5. CONCLUSIONS

The following conclusions have been drawn from this study:

1. Simulation of voltage regulation techniques has shown
that either analog or digital methods can meet the regu-~
lation requirements of MIL-STD~704B. While the only
digital method that actually fell within the specifica-
tion during simulation was the NAVAIR bang-bang technique,
! the other digital techniques showed the flexibility of a
: computer based regulator., The simulations lead to the
conclusions that the techniques can be optimized to meet §
the voltage regulation specification.

2. Digital techniques have the advantage over analog tech-
niques. This 1s mainly due to the minimization of heat
generation.

3. The best design method for meeting the diagnostic and
monitoring goals is one based on standard microcomputers.

4. A microcomputer can perform all of the control tasks:
regulation, diagnostic and monitoring.

s
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e n

6. RECOMMENDATIONS o

The following recommendations are suggested as a result of this )
study: : A

1. The design of the AC-~PAU controller should be based on
a microcomputer system.

] 2, Saturating control should be the general technique of
: regulation.

3. The next phase of the program should be optimization
of regulator design and the hardware implementation
of the controller.

e e 4 S

86 (A~75 of A-203)




NAEC-92-139

DETERMINATION OF CONSTANTS AND
DEVELOPMENT OF TRANSFER CHARACTERISTICS
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Set Itess Description

1 878 FLECTRIC BACHRINERY

2 560 BLRECTRIC GENERATORS

3 11 BLRCTRIC HOTOR GENBRATOR SETS '
8 1817 1-3/0R M
S 2932 COWNTROL SYSTERS } 1
6 0 BANG BANG

7 15083 DIGITAL .-

8 819 PREDICTIVE

9 3416 PROPORTIONAL

2 [] 0 SANPLED DATA

71 18699 7-10/0R :

12 1848 AND S AND 11

13 B8 & AND S

" 27 COMPUTER SYSTRAS N
g} 0O &6 ANWD 18 .

1 [ 74% COSPUTER SYSTEAS, DIGITAL

1”7 0 4 AND 16

Print 13/5/1-8

Search Time: 15.82 Prts.: 8 Descs.: 9
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ID NO.- EY7?S0RA%0836 550836
SELECTION OF OPTINAL PARAMRTERS POR AN AUTOMATIC GENPRATION CONTROL
SYSTER.

Ramanmoorty, M.; Kibe, A. V.

Indian Inst of Technol, Kanpur

DESCRIPTORS-~ SCONTROL SYSTENS, PLRCTRIC GEBWERATORS, (MATHEMATICAL
TECANIQUES, Linearization),

CARD ALERT- 7317, 705, 921

CODEN~ JERLAC SOURCE— J Inst Bng (India) ERlectr Eng Div v 55 pt
EL 3 Peb 1975 p 129-133

The systea provides proper input signals to each area controller to
ninimize the Adeviations in frequency and tie line pover due to any
sudden disturbance in the system by 1loss of generation or load
variation. Concept of minimum settling time to obtain optisum gains
for the controller 1inputs is used. The sysatem sensitivity for
different parameters is also investigated. & refs.

ID NO.— P17%0637327 537327
THYRISTOR PULSE-PREQUENCY CONTROlL SYSTEMS POR ELECTRICAL MACRINES.
Lifanov, S. ¥.; Morgovskiy, Yu. Ya.
DFSCRIPTORS— (*ELRCTRIC MACHINPRY, =*=Control Systems), PULSF TINE
MODULATION,
CARD ALERT~ 705, 716, 731
CODPN- SAUCRZ SOURCE-~ Sov Autom Control v 7 n S Sep-Oct 1974 p
62-~66 1
Discussed are pulse-frequency control systess for electrical
machines, using thyristor pulse shapers, intended for speed regulation
of d4c wotors and control of synchronous generator voltages. It is
showr that by using pulse-freguency modulation instead of pulsevidth
modulation, it 1is possible to reduce the commutation losses and
sisplify the instrumentation. The problem of determining the
& parameters of a wodulator that minimizes the commutation losses is
t examined. 8 refs.

Vi ID MO.- EI750208798 508798
OR USTROICHIVOSTY KOMBINIROVANNIKH SISTEN AVPOMATICHESKOGO
KPGULIROVANIYA PFLPKTRICHESKIKH MNASHIN, $left bracket$ Stabhility of
Combined Control Systeas of Rlectric Machines S$Sright bracket$ .
lekakh, . M. i
DESCRI#TORS~ (*PLFCTRIC HACEINERRY, #Control Systeams), (CONTROL :
SYSTEPRS, Invariance), SYSTER STABILITY,
‘ CARD ALERT- 705, 731
CODEN- FLKTAQ SOURCP— Flektrotekhnika n 11 Nov 1974 p 39-43
¥ . 1t s shown that automatic control by dependent disturbances in the
ciass o1 systems desianed in accordance with the combined principle of
control results in a change in the characteristic equation and,
consenvently, in the dynamic properties of the system. In Russian.

© ot bt
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ID RO .- EY74 1169341 2469341

USTROYSTVO DLYR KONTROLYAR SOSTOYANIYA SISTENY NEPOSREDSTVENNOGO
VYODYANOGO OKHLAZRDENIYA OBNOTKY STATORA SINKHRONNYKR GENERATOROV.
$left bracket$ Device for Controlling the State of the System of
Direct Cooling by Water of the Synchronous Generator Stator Winding
Sright bracket$ .

Vainshtein, R, A.; Getmanov, ¥. T.; Chikunov, A. G.

Tomsk Polytech Inst im. S. M, Kirov, USSR

DESCRIPTORS~ (*ELECTRIC GENERATORS, sProtection), (ELECTRIC
BACHNINERY, Coolina), COWNTROL SYSTRES,

CARD ALEBET- 707, 705, 731

CODEN-~ IVZEAY SOURCE~ Izv Vysash Uchebn Zaved, Energ n 7 Jul 1974
p 9-12

The necessity for and the usefulness of technical development of
devices permitting control of the state of the system of cooling of
stator windings of synchronus generators, vwith direct cooling by
vater, is demonstrated. Problems of development of a device of this
kind utilizing electric values with the frequency of 25 Hz are set
forth. This device 1is to be introduced into the primary circuit of
the generator to implesent failure-proof protection against
short-circuiting to the ground. 1In Russian.

ID NO.~- EXI78%67191% 46 1916
0O XLASSIPIKATSYII PLEKTRICHESKIKE MASHIN DLYA SISTEM AVTOMATICRESKOGO
UPRAVLENIYA. $left bracket$ Classification of Blectric Machines for

Automatic Control Systems $right bracket$ .

Batovrin, A. R.; Titov, N, P,

DESCRIPTORS~ (*ELECTRIC MACHIWERY, #*Control), CONTROL SYSTENMS, (
INPORMATION SCIENCE, Classificationy,

CARD ALERT- 705, 731, 901

CODEN- IVUEA9 SOURCP~ Izv Vyssh Uchebn Zaved, Elektromekh n S5 Nay
1974 p 539-546

Problems of classification of electric machines wvorking in automatic
control systems are considered. Division of all machines into power
and information machines is proposed. A classification table is given
of the main elements of automatic control systeas with their transfer
and transition functions. Each element is exemplified in the table by
one or more types of electric machines. In Russian.
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ID NO.- PYIT40313337 813337
DAS DON AUXRAPTWFPRK OTTENSCHEIN-NILHEBRING, fleft brackets$

Ottensheim-Nilhering Hydroelectric Power Plant on the Danube $right
bracket$ .

Anon

DESCRIPTORS~ (*HYDROELECTRIC POWER PLANTS, ®*Austria), (AYDRAULIC
TURBINES, Tubular), (ELECTRIC GENERRATORS, Rydroelectric), (RIVER BASIN
PROJBCTS, Austria), CONTROL SYSTPNS, ELECTRIC POWER SYSTENS,

CODEMN- OBRZOBC SOURCE~ OZF® Oesterr % Blektr v 26 n 10 Oct 1973 p
397542

The entire issue of the journal is devoted to the nev hydroelectric
pover plant on the Danube in Austria wvhich is to be put into service
at the end of 1973. This is the fourth multipurpose project built in
Austria, utilizing water resources of the Danube. The total of 25
articles is divided 4into 6 sections. The first section contains a
general article about the turbine types at Austrian hydroelectric
pover plants and on special problems of the nev Kaplan tubular
turbine, and an article comparing the present project with its
immediate predecessor. The second section (10 articles) deals with
general plannina and construction work with a detailed article on the
project, on the tubular turbine, etc. The third section (7 articles)
dealing with mechanical engineering and electrical engineering work
describes the turbine unit, turbine controllers, power generation
equipment, high voltage eguipment, control equipment, etc. The fourth
part (2 articles) describes the hydraulic steel structures, such as
locks. The fifth part (3 articles) deals with maintenance and
managerent probleas. The 1last part contains the most jmportant
factual data about the plant and its conatruction. 1In German.

ID NO.~ EI740312291 412291

ISSLEDOVANIER TSIFPROVOY SISTEMY AVTONATICHESKOGO REGULIROVANIYA
NAPRYAZHEMIYA GERERATORA. $left bracket$ Investigation of a Digital
System of Automatic Control of Generator VYoltage $right bracket$ .

Serkov, V. I.; Solov®ev, V. N.

DESCRIPTORS~ (*ELECTRIC GENPRATORS, *Control Systems), (CONTROL,
ELECTRIC VARIABLFS, Voltage), CONTROL SYSTENS, DIGITAL,

CARD ALERT- 731, 706, 715, 70%, 701

CODEN~ IVUEA9 SOURCE— 1zv Vvyssh Uchebn Zaved, Flektromekh n 9 Sep
1973 ; 966-970

A dicital controller is proposed for maintaining generator voltage.
Hn  the basis of a proposed diagram of stability and quality,
constructed in the space of the coefficients of the characteristic
squation of a closed system, parameters are selected for the algorithm
af a4 7dicmital computer. Recommendations are given for meeting various

techni. 11 recvirements with respect to the control system of aenerator
18,4, Tn Tnssian.
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ID RO .- EBI730710127% 30127%

POWER SYSTREN GENERATOR STABILITY USING STATE SPACE TECHNIQUES.

Webbh, A. J.3 Sheard, G,

The Plectricity Commission of New South Wales, Sydney

DESCRIPTORS- (®BLECTRIC GEWERATORS, *Control), CONTROL SYSTENS,

CARD ALERT- 705, 731

CODEN~ PRAUAG SODRCE- Proc Inst Radio Rlectron PEnq, Australia v 33
n 5 May 1972 p 182-186

The stable operation of the generators in a large electric pover
system can be substantially improved by using supplementary signals in
addition to terminal voltage as feedback information to the
generators’' automatic excitation regqulators. The selection and
conditioning of availadble signals has been investigated by applying
linear state space techniques to the gemerators and their excitation
systems and stability and damping assessed by examiration of the
eigenvalues of the state matrix. W refs.
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3 BLECTRIC MACHIRNFRY
213 RLPCTRIC GENBRATORS
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2112 CONTROL SYSTEMS
7 BANG BANG
21600 DIGITAL
235 PREDICTIVE
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T 0 YOLTAVGE

1 ‘2 6396 SPEED
, 19 38 RPM
: " 6823 17-19/0R 4
© 12633 VOLTAGE 1
22 18714 20 OR 21 B
23 1263 REGULATOR .
24 125 GOVERNOR
25 58765 CONTROL
26 55173 23-25/0R
27 857 ENGIRF
28 4807 GENERATOR
i 19 ROTATING MACHINERY
m 39 ALTERNATING CORRPNT
3% 5679 27-30/0R
32 8881 SNITCHING
35 1 PROPORTIONAL BAND
an 8882 32 OR33
3% 9810 6 OR 9 OR 34
L 286 22 AND 26 AND 31
37 1 3% AND 36
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39 41580 COMPUTER
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859736 C7604562

AN APPLICATION 1IN FNGINT TESTING

LONRES, B.J. :+ GEC-ELLIOTT PROCRESS AUTONATION, BORFERAMWOOD,
ENGLAND

MINICORFUTER PORUDM 585600 1975

11-13 PFRB. 1975 LONDON, EBNGLAND

PUBL: ONLINE UXBRIDGE, MIDDX., ENGLAND

DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTERS, INTERNAL
COMBUSTION ENGINES

IDENTIPIBRS: ENGINE TESTING, AUTOMATION FEQUIPMENT, NINICOMPUTER,
SOPTWARFP PACKAGE CONRAD, INTPRNAYL COMBUSTION BENGINE TESTING, QOUALITY
CONTROL

SECTION CLASS CODERS: C8847

UNIFIED CLASS CODES: WMENAD

THF TESTING OF INTERNAL COMBUSTION ENGINES IN MANY WAYS LENDS ITSELP
TO AUTOMATION EBUT IT HAS BEEN PFOUND THAT STANDARD MINI CONMPUTER
{ SAUTOMATION: PACKAGES PALL SRORT IN THIS APPLICATION. THE PAPER
] DESCRYIBES TRE BASIC RPFQUIREMENTS OF THE AUTOMATION EQUIPHMRNT AND
4 JLLUSTRATES THESE BY GIVING AN EXAMPLE OF A TYPICAL TEST PERFORMED ON
AN ENGIRE. THBE APPLICATION OF A HINICONPUOTER TO PRRPORM THESE
PUNDANENTAL REQUIREMENTS HAS LED TO THR DFVRLOPMENT OP A SOPTWARFE
FACRACE CONRAD. TIT IS SHOWN HOW CONRAD MEBTS THE PRIMPE REQUIREMENTS,
PROVIDING THE EWNGINFEER WITH A PACILITY BY WHICH RE CAN MAKE BASIC
CHARGES TO THE WAY IN WHICH AN ENGINE IS TESTED WITROUT RESORTING TO
DSING A PROGRAMMFR

859721 P7606229, C7604547
THE MEBASUREMENT OF AVPRAGE INDICATOR DIAGRANS BY A MINTCOAPUTER
AIDED DATA ACOUIYSITION SYSTEM

KONTANI, K. s+ MECH. ENGNG. LAB., AGPNCY OF INDUSTRIAL SCI. AND
TECHNOL., TIGUSA SUGINAMI-KU, TOKYO, JAPAN
J. MECHE. ENG. LAB. (JAPAN) VOL.29, WNO.3 92-108 MAY 1975

CODEN: KGKSBL

DFSCRIPTORS: ENGINREERING APPLICATIONS OF COMPUTERS, DATA ACQUISITION
, INTERNAL COMBUSTION ENGINES

IDENTIFIERS: AVERAGE INDICATOR DIAGRAMS, MINICOMPUTER AIDED DATA
ACQUISITION SYSTFMN, CONTINUOUS ENGINF CYCLPS, IGNITION TIMING, PRECISRE
MEASUREMENT

SECTION CLASS CODES: C8847, Bu4270, C7660
. UNTFIRD CLASS CODES: WMERAD, RECRAYX
.‘ LANGUAGE: JAPANESF
- THE SYSTEM YIFLDS A MEAN PRFSSURE TRACF POR A CERTAIN NUMBER OF
f CONTINUOUS RNGINP CYCLPS AND, AT THF SAMR TINR, RECORDS THP MAXIRUN
: PNESSURE, THE MAXIMUM RATE OF PRESSURE RISFE AND THY TGNITION TINING OF
:( PACH CYCL¥, TRUS RCCOMPLISHING A PRECISR MEASOREMENT OF AN TNDICATOR

DIAGRAM. THE DFPTAILED DPSCRIPTION OF THP MPTHOD AS WELL AS THP

DISCUSSION OF THE PROBLEMS ACCOMPANYING THE AVERAGING TREATMENT ARE
SHOWN (4 REPS)
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l 85881%  B7607584, C7603563
DRIVING SIMNOLATOR POR PAST TRAINS
CARMINATI, E.
TECNOL. RLETTR. (ITALY) RO.6 72-7 JUNE 1975
DESCRIFTORS: RAILWAYS, SIRULATION, TRAINING, CONTROL BNGINPERING
APPLICATIONS OF CONPUTERS
IDENTIPIFRS: PFAST TRAINS, FENGINE CONTROLS, SIGNAL VISUALISATION,
NOISE SIMULATION, DRIVING SIMULATOR, COMPUTER CONTROL
SECTION CLASS CODES: B5620, B1220, C7872, C7600, C8846
UNIFIED CLASS CODRS: TKEAAR, ADCAAP, VNREAK, VKZAAS, WNEBKAS
LANGDAGE: ITALIAN
TRAINING POR DRIVERS OF TRAINS OF 200 KM/ REQUIRES EXPERTENCE
SUPPLENENTED BY PRACTICE IN A SINOLATOR AS IN THE TRAINING OF
AIR-PILOTS. A SIPULATOR MADE BY PE. MARBLLT CO. POR THE ITALIAWN
BAILWAYS 1S DESCRIBED; IT PROVIDPS FOR DRIVING IN DAY AND NIGHT
; CONDITIONS, ENGINE CONTROLS AND SAPETY MATTERS, SIGNAL VISOALISATION
AND NOISE SIMULATION, DATA GENERATION, SUPERVISION AND RRCORDING OF
DKIVER PERFORMANCF. THE SINULATOR IS CONTROLLED RY A PDP/B/® COMPUTER

ST T ViegEs TR

858548 C7603265

CONTROL SYSTEM OF THE ANALOGUE-DIGYTAL-ANALOGUE TYPE WITH A DIGITAL
COMPUTER RAVIRG MULTIPLE PUNCTIONS FOR AN ADTOMATIC VEHICLE

RIVFRE, J.-P., BERTUOL, B., LEICHLE, C.

PATENT WO,.: USA 3906207 ASSIGNEES: RERGIR NAT. USINES REWAULT,
AUTOMORILES PRDGEOT PILED: 10 MAY 1973

ORIGINAL PATENT APPL. RO.: PRANCE 72.16823

PRAIORITY DATE: 10 MaY 1972

16 SRPT. 197%

DESCRIPTORS: AUDTOMOBILES, ENGINES, DIGITAL CONTROL, CONTROL
ENGINFFRING APPLICATIORS OF COMPUTERS, ANALOGUE-DIGITAL CONVERSION,
DIGITAL~ANALOGUFP. CONVERSION

IPENTIFPIERS: DIGITAL COMPUTER, MULTIPLE PUNCTIONS, AUTOMATIC VEHICLE
¢ V0 BINARY DIGITS, A/D/A CONTROL SYSTEM, ENGINP COWTROI

SFCTION CLASS CODRS: C78%1, CRBA46

UNTPIED CLASS CODES: VMKCAD, WMEKAS

ENGINE CONTROL SIGNALS ARE CALCULATPD RY A UNIT CAPABIF OFP
MULTIPLYING AND ADDING TWO NUMBERS OF UP TO 10 BINARY DYGITS AND
STORINC TRHE SUM IN A READ~WRITE MEMORY
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858408 A7607515, B7606350, C7603100
DIGITAL QUARTZ TRANSDOUCERS POR APRPSOLUTE PRESSORE MEASUREMENTS
PAROS, J.M. ;s PAROSCI. INC., REDNOND, WA, USA
WASHBURN, B,
s I8
STD BOOK NO.: O B7664 261 X
PROCEEDINGS OPF THE 21ST INTERNATION)YL INSTRUMENTATION SYMPOSIONM
; 435-82 1975
1 19-27 NAY 1975 ISA PHILADELPRIA, PA., USA
i PUBL: ISA PITTSBURGH, PA., USA
DESCRIPTORS: PRESSURE TRANSDUCERS, PRESSURE MEASURBMNENT
IDENTIFIERS: ABSOLUTE PRESSURE MPASUREMENTS, QUARTZ CRYSTAL SENSIKG
ELEMENT, OCEANOGRAPRY, MFTROROLOGY, JFT PENGINF TPSTING, PROPULSION
CORTROL SYSTEAS, AIR DATA COMPUTERS, LABORATORY PRESSURE STANDARDS,
DIGITAL QUARTZ TRANSDUCERS
SECTION CLASS CODES: BA&49, C7449, B§250, C7630, L0630
UNIPIED CLASS CODES: BKETAH, BECNAA, BGGAAV
THE CONSTRUCTION, OPERATION, ARD PERPOREANCE OF A SERIES OF ABSOLUTE
PRESSURE TRANSDUCERS WHICH PFMNPLOY A SPRCIAL QUARTZ CRYSTAL SPENSING
ELEMENT ARE DRSCRIBED. THE RESONANT PREOUENCY OF THE QUARTZ CRYSTAL
VARYES WITH PRESSURE INDNCED STRESS AND THE ULTRA-HIGH VACUUM IN WHICH
THE RESONATOR OPRRATES IS USED AS THE ABSOLUTE PRESSURE REFERENCE,
BECAUSE OF THRIR DIGITAL-TYPE OUTPUT, HIGH ACCURACY, LOW POWER
CONSOUNPTION, AWD INSERSTTIVITY TO EBEVIRONMENTAL PERRORS, THESE
INSTRUNENTS HAVFP PREEN USED SUCCESSFULLY TN SOCH DIVERSP PIELDS AS
OCRANOGRAPHY, PMETEOROLOGY, JRET ©ENGINE TESTING PROPULSION CONTROL
SYSTENS, AIR DATA COMPUTERS, AND LABORATORY PRESSURE STARDARDS (3
REPS)

847735 C7602019
DIGITAL COMPUTING TECHNIQUES IN THE MANUPACTORE AND OPERATION OF
ENGINE MAWAGEMENT SYSTENS
DAVIES, R.J.  LOCAS AFROSPACE LTD., SOLIHULL, RNGLAWD
AERONAUT. J. (GB) VOL.79, RO.776 389-53 AUG. 1975 CODEN:
AENJAK
DESCRIPTORS: APROSPACE APPLICATIONS OF COMPUTERS, ARROSPACE ENGINES,
AUTOMATIC TESTING, MANOUFACTOURING ADMINISTRATIVE DATA PROCESSING
IPENTIPIERS: PFRGINE HMANAGEMENT SYST®MS, DIGITAL TRCHANIQURS, FNGINE
CONTROlL, STORE IYNPORMATION, SELF TEST PROGRAMNES,.- TNTERNAL PFAOLT
DIAGNOSIS
SPCTION CLASS CODFS: C8849, C7875, C8670
UNIFIED CLASS CODES: WMEZAN, VMRMAY, WKXKAAR
‘ INTRODUCES THE DIGITAL TFRCHANIQUES IW ENGINE CONTROL LEADING TO MANY
ADPVANTAGES. THE ABILITY OF DIGITAL SYSTENS TO STORF INPORNATION NPANS
¥ THAT CALIBRATION AND TBEST PROGRAMMES CAN BRE PFERFORMED DNSING
‘ INPORMATION DFRIVED PROM THE EARLY STAGES OF PRODUCTION. WIDE RANGING

SFLF¥F TFST PROGRAMMES CAN  ALSO BRFE  INCLUDED, AS CAN DIAGNOSTIS OF
INTERNAL PADLTS
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847731 C7602015

COMPUTER AIDED DESIGN OF THE EXBAUST OF A TURBOCHARGED DIESEL ENGINE

LPDGER, J.D. : INST, OF SCY. AND TECENOL., UNIV. OF MANCHESTPR,
MANCHESTER, ENGLAND

STD BOOK NO.: 0 903796 06 6

INTERACTIVE SYSTEMS  171-81 1975

SEPT. 1975 LONDON, ENGLAND

PUBL: ONLINE UXBRIDGE, MYDDX., ENGLAND

DESCRIPTORS: INTERNAL CONBUSTION ENGINES, WPCHANICAL ENGINFERING,
COMPUTER-AIDED DESIGN

IDENTIPIERS: TURBOCHARGPD DIESEL ENGINE, COMPRESSYBLE GAS PLOWS,
EXHAUST PIPE, DISPLAY PACILITIES, BOUNDARY CONDITIONS, DPSIGN
PACILITIES, PINAL PROGRAM SUITE, CHANGES IN ENGINE, TURBOCHARGER
PARAMBTERS, FLOV EQUATIONS, RULTI PIPE EXWADST SYSTENS, CAD

SPCTYON CLASS CODES: C8B8G47

ONIFPIED CLASS CODRS: WHENAD

DPYPLOPMENT OF A DESIGN SUITP POR STUDYING THE (NSTRADY,
COMPRFSSIRLE GAS PLONS 1IN THE ERXNAUST PIPE OF A TURBOCHARGED DIESEL
ENGINE 1S5 DISCUSSED. INTRRACTION AND DISPLAY PACILITIES WHICH COULD
GREATLY ASSIST TEE ENGINE DESIGNER ARE INCORPORATED. POLLOWING A
REVIEW OF TRE NETHOD OF SOLUTION EMPLOYED AND THE BOUNDARY CONDITIONS
RELEVANT TO THIS APPLICATION, DETAILS OF THE INTERACTION AND DESIGN
PACILITIES AND THE STRUCTURE OF THE PINAL PROGRAM SUITE ARE PRESENTED.
RXAMPLES OF THE USE OF THE SUITE POR STUDYING CRANGES IN ENGINE,
EXHAUST PIPE AND TURBOCHARGER PARAMETERS ARE GIVEN POR TWO ENGINES. AN
EXTENSION TO THE DESIGN SUITE IS BRIBFLY DISCUSSED IN WRICH AW
ALTERNATIVE METHOD OF SOLUTION OF THE PLOW EQUATIONS IS INCORPORATED
AS AN ADDITIONAL MODULE. FINALLY, RECOMMENDATIONS ARE BADE FOR PURTHER
EXTENDING THE DESIGN PACILITIES T0 ACCOMMODATF COMPLEX MULTI PIPE
EXHBAUST SYSTENS, RS THE USE OP COMPUTER—-AIDED DESIGN TECHNIQUBS WOULD
SHOW EVEN GREATER BENEPIT TO THE ENGINE DESIGNER POR SUCH SYSTEAS (8
RE¥S)
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L7879 A7600290, C760 842

AULTTIPLEMRNT ANALYSIES VIA CONPUTRR-CONTROLLRD RAPID-JCAN ATONIC
PLUORESCENCE SFECTROMPTEBK WITH A CONTINUUM SOURCE

JOHNSON, D.J., PLANKRY, P.W., WINEPORDNER, J.D. $ DEPT. OF CHPN,,
UNIV. OF FLORIDA, GAINESVILLE, FL, USA

ANAL. CHEM. (DSA) VOL.87, %0.1% 173943 SEPT. 1975 CODEN:
ANCHAN

DESCRIPTORS: SPRCTROCHEMICAL ANALYSYS, SPECTROMETER COBPONENTS AND
ACCESSORIES, SPRCTROCHEMICAL ANALYSIS, SPRCTROSCOPY APPLICATIONS OF
4 COMPUTERS
¥ IDENTIFIERS: CONTINUUM SOURCE, TRACP WEAR WNETALS, JET ENGINE
’ LUBRICARTING OILS, AG, AD, CD, CR, CO, CO, P2, IN, MG, MN, NI, PB, PD,
1 pPY, SN, SR, TL, 2ZN, AL, BF, MO, TI, Vv, DETECTION LINITS, COMPUTER
‘ CONTROLLFED RAPID SCAN SLEWPD SCAN ATONIC PLUORESCENCF SPRCTRONPRTER,
MULTIELEMENT ANALYSIS, EIMAC XE ARC EXCITATION SOURCE, ACETYLENE PLAME
¢ DETECTION LIMIT, ANALYTICAL CORVE, JET ENGINE LURRICATING OTL, AIR
PORCE AVERAGE TRACE METAL CONTERT VALUES

SECTION CLASS CODES: AQ0695, A0693, C8816

UNTFIED CLASS CODES: BGEIMGP, BGZGAZ, WHCKAC

A VERSATILE, SINPLE, RELATIVELY TWERXPENSIV® CONPUTER-CONTROLL®D,
SLEWED-SCAN SPECTROMETBR WITR A SINGLE PRIBAC XENON ARC EXCITATION
SOURCE, AND AN ACETYLENE (AIR OR N/SUB 2/0) PLANP IS DESCRIRED AND
USED POR HULTIFLEBMENT ANALYSIS OF TRACE WEAR METALS IN JET RNGINE
LUBRICATING OTILS. ANALYTICAL PIGURES OF MPERIT OBTAINED FOR 18 ELEMENTS
(6, Ay, Cp, Cr, Cco, Cuv, PE, IN, MG, NN, NI, PB, PD, PT, SN, SR, TL,
ZW) MEASURED WITH A SFPARATED AIR/ACETYLENE PLARE AND THE BINAC SOURCE
AND POR 5 PELEMENTS (AL, BE, MO, TI, AND V) WITH A SEPARATED N/SUB
2/0/ACETYLENE PLANE AND THE SAME EINAC SOURCE ARE LISTED. THE ;
DETECTION LIMITS OBTAINED ARE COMPARABLE T0 THE BPST VALUES OBTAINED ?
BY PFLAME ATOMIC ABSORPTION SPECTROMETRY WITH SINGLE ELEMENT HOLLOW !
CATHODFE LAMPS (7 REFS) !
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8R6519 C7600747

SENSING AND INPUT SYSTPM POR CONPUTER COWTROL OF IC PNGINP

PATENT WNO.: UK 18006 14 ASSIGHNERES: RENAULT AND PEUGEOT PILEBD:
13 JUNF 1972

ORIGINAL PATENT RPPL. NO.: PRANCP 71.21514

PRIORITY DATE: 4 JUN 1977

16 JULY 1975

DESCRIPTORS: INTERNAL COMBUSTION ENGINES, ANGULAR VELOCTITY
MEASUREMENT, CONTROL ENGINBRERING APPLICATIONS OF COBPUTERS, ELECTRIC
SENSING DFVICES, SIGNAL PROCESSIWNG

IDPMTIPIPERS: COMPUTERR CONTROL, TNTERNAL COMBUSTYON PNGINE, TOOTHED
RING, PLYWHEEL, PULSE TRAIN, ENGINR SPRED, SENSORS, ANGOLAR POSITION,
CHKANKSHAFT, SIGNAL PROCESSING CIRCUITRY

SPCTION CLASS CODES: C7851, C8886, C7481, C7402

UNIPIFED CLASS CODES: VMKCAD, WMEKAS, BKECAB, BKEFAM

TRE SYSTEM IS OPERATIVE WITH AN INTERNAL COMBUSTION ENGINE HAVIRG A
TOOTHED RING SOUNTED ON THE PLYWHEREL POR ENGAGEMENT BRY THER PINION OF A
STARTER MOTOR. A TFIRST SENSOR IS RRSPONSIVE TO THE PASSAGE OF THE
TEETHE TO PRODUCE A PIRST PULSE TRAIN, HAVING A FREQUENCY RELATED TO
TBE ENGINE SPEED. SECOND AND THIRD SEWSORS ARF RESPONSIVE TO COACTING
ELEMENTS MNOUNTED ON TRE PFLIWHEEBL. THESE PLENENTS ARE DISPOSPD IN
PRE-DETERMINED ANGULAR RELATIONSHIPS WITH THE ENGIWE CRANKS ETC. AND
; PRODUCF SIGNALS REPRESENTING THE ANGULAR POSITION OF THF CRANKSHAPT
1 ETC. AT GIVEN INSTANTS, THE SIGNALS FROM EACH OF THE SENSORS BEING FRD
INTO SIGNAL PROCESSING CIRCUITRY

835469 B7543875, C75284489

APPARATDS POR DRTERMINING TEFP GROSS THRUST OF A JET ENGIN®

PLETT, E.G.

PATENT NO.: USA 3886790 ASSIGNEPS: CONTROL DATA CANADA LTD
PILED: 18 MARCH 1978

OFTGINAL PATENT APPL. NO.: CANADA 169738

PRIORITY DATE: 27 APR 1973

3 JUNE 1975

DESCRITTORS: AEROSPACE ENCGCINES, GAS TURBINES, PRESSURE MRASURPMENT,
AEPOSFPACE APPLICATIONS OF COMPUTERS

IDENTIPIFRS: GROSS THRUST, JET FENGINE, NOZZLE TOTAL PRESSURFE,
UIFFUSER, STATIC PRESSURES, NOZZLE ENTRANCE, COMPUTER 1

SECTION CLASS CODES: CB849, C78%1, BR4720

UNIPIED CLASS CODFS: WHMEZAN, VNKCAD, ZLEAAZ

TPE AFFARATUS COMPUTES THE WOZZLP TOTAL PRESSURF FROM MEASUREMENTS
OF THE TOTAL PRESSURE IN THE DIPFUSER AND OF THFE STATIC PRESSURPES AT
THE NOZZLE ENTKANCE AND ON THE UPSTRFPAM SIDE OF THE DIPFUSER
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AISLS8 pDI%40413, C7%28430
COMFUTFERIZFPD DIAGNOSTIC TPSTER AT HAND
OtHARA, J.P., ASHTON, D.KR., KRAREBR, L.l. ¢ DPTROIT ®mDISON CO,.,
DRTROIT, nl, USA
ELECTH. VMNORLD {(usa) YOL.TR4, NO.3 3650 T AUG., 1978 CODEN:
RLMOA3
1 DESCRIPTORS: AUTOMOBILES, MAINTENANCE ENGINPERING, COMPUTER-AIDED
i ANALYSIS, AUTOMATIC TEST ERQUIPMENT
- IDENTIPIERS: ENGINE, AUTONOBILES, TRUCKS, MAINTENANCE, CONPUTFRISED
DYAGNOSTIC TESTER
SPCTION CLASS CODES: B1263, B5620, CB849
URIFIED CLASS CODES: ADGDAL, TKEAAR, WARZAN
A NEW, COMPUTER-RUN ENGINE DIAGROSTIC SYSTEM THAT TELLS WHAT TO FrlXx,
ARD HAS THE POTENTIAL TO ELIMINATE COSTLY, TINE-CONSUMING
TRIAL-AND-ERROR REPARIRS OF AUTOMOBILES AND TRUCKS, IS CURRENTLY REING
EVALUATED BY CONSOLIDATED EDISON CO. IW A CONCERTED EPPORT TO MININIZE
FLFET-MAINTENARCE COSTS WHILE OPTIMYIZING PURL USAGE. THE TESTER,
DFEVELOPED BY HANILTON TEST SYSTENS (RTS), A SUBRSIDIARY OF UNITED
TECHNOLOGIES CORP, AUTOMATICALLY CRECKS ELECYRICAL, EXHAUST EBMISSION,
AND OTHER FNGINE CONDITIONS, DPFTERMINRS WHAT IS WRONG, AND DECIDES
WHAT PARTS HAVF TO BR REPAIRED, ADJUSTED, OR REPLACED. ITS COMPUTER
THEN ISSURS A PRINTODT, WHICH PROVIDES ALL THIS INPORMATION ROTH TO
THBE MPFCHANTIC AND TO FLEPRT MANAGEMENT

833711 C7526851
MODELLING ENCINE STATIC STRUCTORES WITH CONICAL SHELL PINITE
ELEMENTS
KIELb, PR.F. + MERONAUTICAL SYSTFMS DIV., WRIGHT-PATTERSON AIR
PORCF DASE, OR, USA
, J. AIRCR. (UISA) VOL.12, ®NO.U 230-3 APRIL 1975 CODEN: JAIKANM
[ ! DFSCRIPTORS: TFINITF RLEMENT l"lLYﬁIS, APROSPACE FNGINES, MODELLING,
;! AEROSPACE APPLICATIONS OP COBPUTERS:
| IDENTIFPIERS: ENGINE STATIC STRUCTURES, CONICAL SHELL PINITE ELFRENTS
¢ NONSYMMETRIC LOADIRG, COMPUTER TIME, AZNUTHAL COORDINATE, STRFSS,
g : NONSYEMETRIC DISPLACEMENT, FOURIER SPFRIES, STANDARD PLATE MODEL,
3 STANDARD BPAM MODFPL, MODELLING
SFCTION CLASS CODPS: C6420, CBBU49, CB200
UNIPIED CLASS CODFS: VCEAAX, WHEZAN, DLTAAE
THE CONICAL SPEFLL FLEMPNT WITH NONSYMMPTRIC LOADING AND DISPLACPMENT
CAPARILITIES HAS EXCPLLEWT POSSIBILITIRS POR APPLICATION TO RNGINE
3 STATIC STRUCTURES. THBE MAJOR BENEPIT WOULD BE A DRANATIC REDUCTION IN
‘ COMPUTER TIME AS COMPARED WITH A PLATE HNODEL, AOWRVER, A SEVERE
1 LIMNITATION IS THE INABILITY TO CONMBINE TRIS ELEMENT WITH ARY OTHER
ELEMENT TYPES. A TECHNTQOUE IS SHOWN THAT CAN BE USED TO BYPASS THIS
ELFMENT COMPATIBILITY TPROBLEM., THE INHPRENT DIPFICULTY LIES IR THE
DEGREF-OF-PREEDON PFCOLIARITIES OF THE CONICAL SHELL ERLPAENT. THE
NONSYMMETRIC MOTION OF THIS ELEMENT IS ACCOMPLISHED BY EXPANDING EACH
: DFGKEF. OF FREEDOM 1IN A POURIER SERIES WITH RESPECT TO TRE AZMUTHAL
j COORDINATE. THE TECHNIQUE PRESPNTFD SUMS TRIS POURIPR SPRIES POR RACH
DEGREE OP PREEDOM AND CONNECTS IT TO THE APPROPRIATE DEGREE OP PREEDONM
FOrR THE NONSHFLL IORTIONS OF THE STRUCTURF RY UOSING FONCTIONAL
CONSTFAINTS. THE MRTHODS OUSED TO MAKE THE PLEMPNTS COMPATIBLE AND THE
COMPI'TER TIMKE, DISPLACEMFRT, AND STRESS COMPARISONS WITH STANDARD
PLATE AND BEAM MODFLS WILL BE SHOWN (3 REPS)
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l 821950 C752%54894
NUMPRICALLY-~RXPERINENTAL STUDY ON THE CONBUSTTON AND PERPORMANCE OP
A SPARK-JGNITION RWGINR. & CYCLE ENGINP
HATTA, K., SANO, T. ; IWNST, OP SPACE AWD ABRONAUTICAL SCI., UNIV.
TOKYO, TOKYO, JAPAN
BULL. INST. SPACE AND ABROWAUT. SCI. UNIV. TOKYO A (JAPAN)  VOL.10,
NO.4A  715-S8 OCT. 1978 CODEN: TDODBAD
DESCRIPTORS: INTERNAL COMBUSTION ENGIWES, ATR POLLOTION, SIMULATION,
ENGINEERING APPLICATIONS OF COMPUTERS
IDENTIPIERS: SPARK IGNITION PNGINP, ATMOSPRERIC POLLUTANT NO,
CONBUSTION PROCESS, PLAME PROPAGATION, SIMULATION MODEL, W-OCTANE,
NUMPRICAL EXPERIMENTAL STUDY, POUR CYCLE ENGINE, DIGITAL COMPUTER
ANALYSIS
SECTION CLASS CODES: C8847
ONIFPIED CLASS CODES: WMEMAD
LANGUAGF: JAPANESE
DIGITAL CORPUTER ANALYSIS OF THE PERPORMANCE OF A SPARK IGNITION
| ENGINE AND THE SDBSEQUENT FORMATION OF TRE ATMOSPHERIC POLLUTANT RO
X FRESENTS A BETTER UNDERSTANDING OF THE COMBUSTION PROCESS BASED ON THE
1 ONE-DIMENSIONAL TREORY OF PLAME PROPAGATION UNDER THE HEAT EXCHANGING
BETWEEN WALLS AND GAS IN THE CYLINDER. BECAUSE OF MAJOR INTEREST IN
THE COPRUSTION PROCESS POR THE PRESENTATION OF A NURERICAL SIMULATION
MODEL, THE GAS EXCHANGE PROCESS IS SIMPLY ASSUAED TO BE OP THE
IDEALIZED INDICATOR DIAGRAM. AS THE PUEL, WN-OCTANE AND AS THE
COMPONENTS OP THY BURNED GAS, ELEVEN SPPCIES, CO, CO/SUR 2/, H, N/SUB
2/, W/suB 2/0, N, W/SUB 2/, NO, O, O/SUB 2/ AND OH ARE CONSIDERED TO
BE IN CHPMICAL PQUILIRRIUM EXCZPT POR NO WHOSE PORBATION IS PRPDICTED
PY ZELDOVICH MECHANIS® (4 RPPS)

WY

820772  C7524130
CONTROL SYSTEM POR INTERNAL COMBUSTION ENGINE
PATENT NO.: UK 1395027 ASSIGNEPS: CRANTIERS ATLANTIQURS  PILED:
12 APRIL 1972
ORIGINAL PATENT APPL. NO.: FRANCE 13381
PRIOKITY DATR: 15 APR 1971
| 21 maY 1975
L DESCRIFTORS: INTERNAL  COMBUSTION ENGINES, CONTROL ENGINFERING
f APPLICATIONS OF COMPUTERS
IDENTIPIERS: INTERNAL COMRUSTION ENGINE, CONTROL NEMBERS, CRANKSHAPT
; » COMFOTER, CONTROL INSTRUCTION, REPERENCE POSITION, ENGINE SPEED,
T VALYPS, PUEL INJFYCTION PUMPS, ENGINE LOAD, ENGINE TENPERRATURF
) SECTION CLASS CODES: C7851, CB8Ba6
UNTFIFD CLASS CODFS: VAKCAD, WNEKAS
{ THE  SYSTPA ACTS ON  THE MOTIONS OF CONTROL NRNBERS WHOS®E
DISFLACKFENTS ARE A PUNCTION OP ROTATION OF THE ENGINE CRANKSHAPT. THE
CONTRCEL 18  EFPFCTED THRONGHE A COMPUTER, WITH SIGNALS REPRRSENTING
CONTROL INSTRUCTION AND THE ANGOLAR POSITION OF THE CRANKSHAPT
RELATIVL 70 A REFERENCE POSITION, AND PREVAILING CONDITIONS IN THE
FNGINF. THESE CONDITIONS INCLUDE PWGINE SPEED, LOAD AND ENGINE
FEMPERAT''RP; THE CONTROL SIGNALS PRON THE COMPUTFR ACT ON THE INLET
AND EXP#U'ST VALVFS AND PDEL INJECTION PUMPS

SRS
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810343 B7535772, C7522632

GAS EXCHANGE CALCRLATIONS: TURBINE AND ENGINE VALVE BOUNDARY
CONDITIONS. APPLICATIONS AND CORREBLATIONS WITH RNGINE TPST DATA

BULATY, T. ¢ BBC AKTYENGBSELLSCRAPT BROWN, BOVERI CIE, BADEN,
SWNITZERLAND

INT. J. MECH. SCI. (GB) vOL. 17, NO.S 325-37 MAY 1975 conen:
INSCAW

DESCRIPTORS: PNGINEBRING APPLICATIONS OF COMPUTPRS, BOUNDARY-VALUR
PROBLENS, GAS TURBINPS, VALVES

IDENTIPIEBRS: GAS EXCHANGE CALCULATIONS, ENGINF VALVE, BOUNDARY
CONDITIONS, ENGINE TEST DATA, COMPUTER PROGRAMS, THPRMODYNAMIC MODEL,
TURBOCHARGER TURBINE, MATHEMATICAL REPRESENTATION, TINING

SECTION CLASS CODBS: CB847, B5244, C7851%1

UNIPIED CLASS CODES: WHMEMAD, TEGEBAT, VMKCAD

WHEN TNVESTIGATING THE CORBINED OPERATION OF INTERNAL COMBUSTION
ENGINES ARD TURBOCHARGERS, COMPUTER PROGRAMNS ARE DSED TO CALCOLATER THE
GAS EXCHANGE PROCESS, POR WHICH ASSUNPTIONS OF VARYING COMPLEXITY ARE
MADE. APART PROM A TRERNODYNAMIC MODEL POR THE CYLINDERS AND PIPING,
SUCH PROGRAAS REQUIRE BOUNDARY CONDITIONS POR THE SYSTEM OP EYHAUST
PIPING, I.E. APPROPRIATE DESCRIPTIONS OF TBE TOURBOCHARGER TURBINP AND
THE ENGINE VALVE SYSTEN. THE HMATHENATICAL REPRESENTATION OF THP
CHARACTERISTICS OF THE TURBOCHARGER TURBINES AND THE ENGINE VALVES ARE
COVFRED. GENERAL RULES ARE DERYVED POR THE CHOICER OF SUITABLE TIMING
POR TURBOCHARGED FOUR-STROKE ENGIWES, BASED ON THE CONPUTED
OPTIMIZATION OF TRE VALVE TIMING, AND BY CORRELATING EXPRRIMENTAL
RESOLTS AND THE CHARACTERISTIC VALUERS OF THE VALVES (72 REPFS)

785175 C7516497

DIGYITAL INTEGRATED CONTROL OF A MACH 2.5 MNIXED-COMPRESSION
SUPERSONYC TINLPT AND AN AUGMENTED MIXED-FPLOW TURBOFAN FENGINE

BATTERTON, P.G., ARPASI, D.J., BARUMBICK, R.J.

RFPORT NO.: NASA-TM-X-307% TSSURD BY: NASA, CLPVELAWND, ORTO, USA

OCT. 1974

DFESCRIPTORS: AFROSPACE FNGINES, DIGITAL CONTROL, ABROSPACE CONTROL

ICENTIFIERS: MACH 2.5, MIXED COMPRESSION SUPERSONIC INLRET, MIXED
FYLOW TURBOPAN FNGINE, DIGITAL CONTROL, ABROSPACPE ENGINES, DIGITAL
INTEGRATED CONTROL

SFCTION CLASS CODES: C7875

UNIPIPD CLASS CODES: VNRMAY

AVAILIABILITY: NTIS SPRINGPIELD, VA. 2215%, 0USA

A DIGITALLY 1IMPLFPMENTED INTEGRATFED INLET-ENGINE CONTROL SYSTFM WAS
DESIGNED AND TESTED ON A NIXED-COMPRESSION, AXISYMMETRIC, MACH 2.5
SUFFRSONIC INLET WITH 85 PERCENT INTERWAL SOPERSONIC AREA CONTRACTION
AND A TP30-F-3 AOUGHENTED TNRROPAN ENGINE. THP CONTROL MATCHED FWNGINE
AIKPLOW TO AVATLABLP INLET AIRPLOW. BY MONYTORING YWLRT TERNINAL SHOCK
POSITION AND OVPR-BOARD PRYPASS DOOR CONMAND, THE CONTROL ADJOSTED
ENGINE SPEED SO THAT 1IN  STEADY STATR, TRE SROCK WOULD BE AT THE
DESIBED LOCATION AND THP OVFERROARD BYPASS DOORS WOULD BE CLOSED,
DURING ¥NGINE-INDUCED TRANSYENTS, SUCR AS AUGMPNTOR LIGHT-OFP AND
CUTOPPY, THY INLET OPERATING POINT WAS MOMPNTARILY CRANGED TO A MORE
SUPFRCRITICAT.  POINT TO MINIMNIZE OUNSTARTS. THP DIGITAL CONTROL ALSO
FROVIDED AUTOBATIC [NLET RESTART. A VARYARLE INLET THROAT RLRED
CONTROL  BASED ON THROAT H®ACH NOMAPR, PROVIDED ADDITIONAL INLRT
STAEILITY MARGIN
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784536 C7515757

THE DEVELOPNENT OF A COMPUTER MODEL POR PREDICTION OF THE US TROUCK
AND BUS POPULATION, FPUEL USAGFE, AND AIR POLLUTION CONTRIBUTION

TINGLRY, D.S., JOHNSOW, J.A. ; MICHIGAN TECHNOL. UNIV., USA

VOGT, W.G., MICKLE, M.H.

MODPLLING AND SIMULATION, VOL.& 53-8 1973

23-24 APRIL 1973  PITTSBURGH, PA., USA

PUBL: 1SA  PITTSBURGH, PA., USA

DFSCRIPTORS: TRANSPORTATION, ROAD VEHICLES, AYR POLLUTION,
SIMULATYON

IDENTIFIPRS: TRANSPORTATION, SIMULATION, COMPUTER MODEL, TRUCK, BUS
POPULATION, PUEL DSAGE, AIR POLLUTION COWTRIBUTION, VEHICLE PRODDCTION
PKOJECTIONS, FENGINE, VPHICLF WEIGHT, 1932 TO THR YRAR 2000, DIESEL,
GASOLINE

SECTION CLASS CODES: C6820, C7871

UONIPIED CLASS CODPS: VCEAAX, VMRCAZ

USING NEW VEHICLE PRODUCTION PROJECTIONS, THE MODEL COMPUTES TRUCKS
IN THE POPULATION BY TYPE OF PENGINE (GASOLINE OR DIESEL), GROSS
VEHICLF WEIGHT AND BY AGP, PROM THESE DATA IT CALCULATES TRE
RESPECTIVE CO, HC, NO/SUR X/, CO/SUB 2/ AND PARTICULATE MATTER
EMISSTIONS AND TRF PUEL USAGE BY VARTOUS VPHICLES. THE MODEL COVERS TRE
TIRE PERIOD PROM 1932 TO TRE YEAR 2000. VARYOUS PUBLISHED POPULATION,
PUEL USAGE, SCRAPFAGE, AND SALES DATA ARE USED TO VERIPY THE ACCURACY
OF THE MODEL. THE MODFL IS DEVELOPED TO THF POINT OF ITS VARIPICATION.
CONCLUSIONS ABOUT THE AIR POLLUTION AND PUPL USAGE OF DIPSEL AND
GASOLINE POWERED TRDCKS ARE DRAWN PROM THE MODEL RESULTS (10 REPS)

772877  C7%5 820
THE INPLUENCE OF AVIONIC SYSTEN RPQUIREMENT ON AIRBORNE COMPUTER
DESIGN
SHEPHRRD, J.T. : MARCONI-PLLIOTT AVIONIC SYSTEMS LTD., ROCHPSTER,
ERGLAND
: AGARD
AGARD CONPERENCE PROCPPDINGS NO.189 ON RPAL TIME CONPUTER RASED 3
SYSTEMS 28/1-21 1978 :
27-31 BAY 1974  AGARD ATHPNS, GRFECE ;
PUBL: AGARD NFUILLY SUF SPINE, PRANCE :
DESCRIFTORS: APROSPACE APPLICATIONS OP COMPUTERS, SPECIAL PURPOSE
COMFUTERS ;
IPENTIPIRRS:  AUTOPILOTS SYSTPNS, AVIONIC SYSTER RPQUIREMENT, :
AIRRORNE COMPUTER DESIGN, COBMSTRAINTS, SYSTER PERPORMANCE REQUIRERENTS :
| , AIRCRAFPT OPERATIONAL ECONONIC ENVIRONMENT, ATR DATA SYSTENS, PLIGHT
‘ DIRECTOR SYSTENS, HEAD UP, WEBAPON DPLIVERY SYSTEMS, NAVIGATION SYSTEMS
' , CENTRAL NANAGEMENT SYSTEMS, ENGINE CONTROL SYSTERS
SFCTION CLASS CODPS: CBB8&9, C9840
‘ URIPIED CLASS CODES: WHEZAN, XREAAP
THIS FPAFER EXANINES THE CONSTRAINTS TMPOSED 1NPON THE AIRBORNR
COMPUTER UFSIGNER BY THE SYSTEM PERPORMANCE RPQUIRRMENTS AND THE
| ARCSA®PT OPERATIONAL FCONOMIC ENVIRONMENT, IN ORDPR TO BXAMTNR THRSR
i NYCUTEEMEMTS A NDMEPR OF TYPICAL SYSTENS ARE CONSIDPRED

ey — ‘A
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771969 P7522914, €7513821
THRYRISTOR DRIVE SYSTEN POR A TESTING STAND OF AIRCRAPT ENGINE FUEL

SYSTEES
LASTOWIECKI, J., DUSZCZYK, K. ¢ POLITBCHNIKA WARSZAWSKA, POLAND
PRZFGL. ELEXKTROTECH. (POLAND) YOL.57, No.1? 11-13 JAN,. 1975

CODEN: PZELAL

DESCRIPTORS: THYRISTOR APPLICATIONS, ELECTRIC DRIVES, AUTOMATIC TEST
EQUIPMENT, AIRCRAFT, AEROSPACE CONTROL, CONTROL ENGINEERING
APPLICATIONS OF COMPUTERS .

IDENTIPIERS: OPTIMAL CONTROLLER SETTING, DIRRCT CURRENT DRIVE SYSTEN
¢ AEROSPACE CONTROL, AUTOMATIC TEST EOUIPMENT, CONTROL PNGIWNEERING
APPLICATIONS OP COMPUTERS, THYRISTOR DRIVE SYSTEM, TESTING STAND,
ATRCRAF?T ENGINE PUEL SYSTEMS, ELECTRONIC REGULATORS, CORPNOTPR
CONTROLLED 30 KW MOTOR

SECTION CLASS CODBS: C7875, CBBA4b, C78B56, B5620

ONIPIED CLASS CODFS: VYPRMAY, WHEKAS, VMKKAR, TKEAAR

LANGUAGE: POLISH

A BWPTROD OF DESIGNING R DRIVING SYSTPMR POR A TESTING STAND OF
ATRCRAFPT ENGINE POEL SYSTEES IS DISCOUSSED. THE RELATIONSRIPS PFOR AW
OPTIMUN CHOICE OF THE SETTINGS OF ELECTRONIC REGULATORS ARE GIVER. THE
RESULTS OP TESTS ON A D.C. DRIVE SYSTEM WITHR A CORPUTER CONTROLLED 30
KW MOTOR IS DISCUSSED (3 REPS)

771954 B752291%, C7513806
COMPUTERS ON MFRCHANT SHIPS. IX
POLET, T.WN., POLET, T.W., JR.
FOLYTECH. TIJDSCHR. FLEKTROTECY. FLEKTRONR. (NRTHERLANDS) voL.30, 1
RO.5 149-55% 5 MARCH 1975 CODFEN: PTFEEBR
DESCRIPTORS: SHIPS, CONTROL ENGINEERING APPLICATIONS OF CONPUTERS,
RADIONAVIGATION, COMMUNICATIONS APPLICATIONS OF COMPUTERS, PROCESS
CONMPUTERS H
TDENTIFIERS: ONLINE OPRRATION, orr LINE OPERATION, CONTROL
ENGINEFPRING APFLICATIONS OF COMPUTPRS, RADIONAVIGATION, COMMONICATIONS
APPLICATIONS OF COMPUTEBRS, MERCHANT SHIPS, PROCPSS CONTROL CORPUTERS,
i ENGINE CONTROL AND MAINTENANCE, SHIPBOARD TRIALS, COLLISION PREVENTION
COMFUTER SIDED SYSTENS, INTEGRATED WNAVIGATION SYSTFMNS, SOURCES OP
ERRORS
SECTION CLASS CODBS: B5620, C7874, C8846, C8BBU2, R3I660, C7850
UNIFIED CLASS CODES: TKEAAR, VMRKAM, WARKAS, WMREAQ, PGKAAZ, VMKAAS
LANGUAGE: DUTCH
FOR PT.I Se® 1IBID., VOL.30, NO.84, P.103 (1975). THE FUNCTION OF
ON-LINE AND OFF-LTINF PROCFSS CONTROL COBPOTERS IS TLLUSTRATFED BY BLOCK
DIAGRAMS. IT 1S SUGGESTED THAT THP? APPLICATION OF COMPUTERS TO ENGINP
CONTROL AND MAINTENANCE IS EASYIER THAN THEIR APPLICATION TO NAVIGATION
FROELFMS. SOME SEIPBOARD TRIALS HAVE SHOWN UP POSSIBLFE SOURCES OF
' ERRORS. AS THE MOST USFPUL NAVIGATION AIDS, THF COLLISION PREVENTION
COMPOTER AIDED SYSTENS ARE CONSIDPRED. THE USP OF INTEGRATED
l NAVIGATION SYSTEMS IS INCREASING
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! 75898% C7512019
COMPUTFER PROGRAM TO PREDICT THE GAS EXCHANGE PROCESS OF A DYFESFL
EWGINE
RALLAM, AJJ., COTTAN, S. : RUSTOW PAXMAW DIPFSELS LTD., LINCOLN,
ENGLAND
CONPUT. AIDED DES. (GB) VOL.7, NO.2 83-8 APRIL 1975 CODPN:
CAIDAS

DESCRIPTORS: COMPUTER-AIDED DESIGN, IWTERNAL COMBUSTION EWNGINES,
ENGINEBERING APPLICATIONS OPF COMPUTFRS, THERMODYWNARMICS

IDENTIPIERS: IYNTERNAL COBRUOSTION ENGINES, COBPUOTER AIDED DESIGN,
COMPUTER PROGRAM, PREDICT, GAS PRXCHANGE PROCRSS, DIPSREL PNGINP,
THERMODYNARYC PRRPORMANCE, DATA PREPARATION

SECTION CLASS CODES: C8847

UNIPIPD CLASS CODES: WHMENAD

RUSTON PAXBAN DIBSELS LTD RAS MADR MUCH US® OF COMPUOTER PROGRAMS IN
THP DEVELOPMERT OF DIESEL ENGINES, IN PARTICULAR POR THE PREDICTION OPF
THERNODYFANIC PERPORMANCE. THP ORIGINAL PROGRAM POR THIS PURPOSF HAS
UNDERGONE CONSIDERABLE CHANGE, BOTH TO IMPROVE THE ACCURACY AND EXTEND
THE APPLICATION, THESE CHANGES HAVE RESULTED IN TRF PROGRAM BECOMING
UNRECESSARILY COMPLICATED POR THE DESIGNER TO USE. BY RETURNING TO
FIRST PRINCIPLES A NEW PROGRAM HAS BEEN WRITTEN THAT IS CONSIDERABLY
MORE VERSATILE THAR THE OLD ONE, AND WHICH IS FAR SINPLER TO USE
BECAUSE DATA PREPARATION IS NOW GOVERNED SOLEBLY BY THE COMPLEXITY OP
TEE PRORLEM BEING TACKLED. THIS PROGRAM IS DESCRIBED (7 REPS)

745056  £7513864
HOW UNCONVENTIONAL STIRLING ENGINES CAN HELP CONSERVE ENERGY
MARTINI, W.R., WHITE, M.A., DESTEESE, J.G. : MCDONNELL DOUGLAS
CORP., RICHLAND, WASH., DSA
: ASWF, TEFR, PT AL
9y INTBRSOCIETY ENERGY CONVERSION ENGINERRING CONPFRENCP
TKOCEPDINGS  1092-9 1978
26-30 AUG. 1974  ASHE, TERE, BT Al.  SAR PRANCISCO, CALIP., USA
PURL: ASMR  NEW YORK, USA
DESCRIPTORS: HEAT ENGINES
IDENTIPIERS: SINGLP VALVE CONTROL, DOUBL® STIRLING ENGINP CHTLLER,
STIRLING ENGINBS, PREE FOWER PISTON, PREE DISPLACBR, DRIBD ORGANIC
MATTRR, COMPUTER SINULATIONS, ENGINE TESTS, SELP STARTING, DIRECT
HEYDRAULIC POWBR, VEHICLES, MECHANICAL POWRR CONCEPT, THERSALLY
REGENERATIVE BRAKING, DESIGN CONCEPT, FLAT PLATE SOLAR COLLECTOR,
BUILDINGS
SECTION CLASS CODES: B5240
. UNIFIED CLASS CODES: TEGAAX
UNCONVENTIONAL STIRLING ENGINES, WITH BITHER A FPREE POWER PISTON OR
| PR¥F DISPLACEK, CAN EPPICIENTLY USE A WIDE VARTRTY OF PURLS, INCLUDING
‘ DRIED ORGANIC MATTER, A HNAJOR UNUSED POEL RESOURCE. BOTH CONPUTER
SIMULATIONS AND ENGINE TESTS WAVE DENONSTRATED SELP STARTING AND
SINGLE-VALVE CONTROL OF AN ENCINE PRODUCING HYDRAULIC POWER PROM HEAT
WITHOUT INTERVENING SHAPT POWER. DIRECT RYDRAULIC PONER POR VPHICLES
1S FEVALUATED AS TS A MECBANICAL POWER CONCEPT PART PARTICULARLY
ATTRACTIVF BECAUSE OF THERWALLY RRGENRRATIVE BRAKTNG. PINALLY, A
PESIGN CONCEPT WHICH CAN USE 200 DEGRRRSP HBAT PROM A PLAT PLATP SOLAR
COLLECTOR OR  NIGHER TEMPRRATURY CONBUSTION NEAT SOURCES TO MORP

PPFICIFNTLY  PRODUCK WRATING AND COOLING POR RUILDINGS THAN IS NOW
POSSIPLY (4 REPS)
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T3%401 C75062946

AFPLICATION OF PUZZY ALGORITHMS FOR CONTROL OF SINPLE DYNAMIC PLANT

MANDANY, B.R. :+ OUPEN MARY COLL., LONDON, ENGLAND

PROC. INST. ELECTR. EBG. (GB) VYOL. 12t NO. 12 15858 DEC. 1974

CODEN: PIFPEAYH

DESCRIPTORS: HEAT BNGINRS, CONTROL SYSTEMS, DIRFPCT DIGITAL CONTROL,
CONTROL ENGINERRING APPLICATIONS OF COMPUTERS

IDENTIFIERS: LABORATORY BUDILT STEAM ENGINE, APPLICATION OF POZ2Y
ALGORITHMS, CONTROL OF SINPLE DYNAMIC PLANT, CONTROLLPRR

SECTION CLASS CODES: C7851, C8846

UNIPIFD CLASS CODES: VMKCAD, WMEKAS

TH?. PAPPR DRSCRIBES R SCHEME IN WHYCH A POZZY ALGORITHM IS USED TO
CONTROL PLANT, 1IN THIS CASE, A LABORATORY-RUILT STEAM ENGINE., THE
ALGORITHM IS IYMPLEMERTED AS AN INTFRPRETER OF A SET OF RULES EXPRESSED
AS PUZZY CONDITIONAL STATEMENTS. THIS TINPLPMENTATION OF A DIGITAL
COMPUTER IS USED ON-LINE, TO CONTROL THE PLANT. THE MERIT OF SOUCH A
CONTROT.LER IS DISCUSSED IN THE LIGHT OF THE RESULTS OBTAINED

732554 R7508079

DIGITAL DWPLL ANGLF FNCODER

SRAKIB, J. s 1IBM, WEW YORK, USA

IRM TFCH. DISCLOSURFE BULL, (USA) VvOL.27, WO0.5 1280-1 oCcT. 1974

CODEN: IBMTRAA

DESCRIPTORS: COURTING CIRCUITS, FLECTRYIC IGNITIONW

IDPENTIFPIERS: DIGITAL DWELL ANGLE® PFNCODRR, DWELL ANGLF, IGNITION
SYSTEM, LOGICALLY GATING CLOCK PULSES, COUNTING CIRCOITS, AUTOMATED
DATAR ACQUISITION, DIAGNOSTICS OF AUTOMOBILY ENGINE PERFORMANCE

SECTION CLASS CODPS: B¥830, B5620, R1870

UNTIPIED CLASS CODES: ETGAAT, TKEARAR, ETNAAP

THE DWELL ANGLE OF THE POINTS OF AN IGNITION SYSTEM FOR AN INTERNAL
COMPUSTION PFRGINE TS DYGYTIZED BY LOGICALLY GATING CLOCK PULSES INTO
COURTING CIRCUITS. THE AUPARATUS TS PARTICULARLY USEPOL POR PROVIDING
R DIRECT READOUT DIGITAL RESOLT OR INPUT DATRA TO A COMPUTBR, AND IS
PARTICULAKLY WELL SUITED FOR AUTOMATED DATR RACQUISITION ANWND
DIAGNOSTICS OF AUTOMOBILE EWGIRE PRRFPORMARCR

72729% CTS0%34u

A STIMILAKITY PARAMYTER FOR SCALING DYNAMIC YINLET DISTORTION
v MOORF, n.T. ¢ GENERAL ERLECTRIC CO., CINCINNATI, ORYO, USA
, TRANS. ASME SPR. B (USK) vVOol.. 96, NO. 2 795%--800 AGG. 1974
CODEN: JEVIAS
' DESCRYPTORS: AFROSVACF AFPLICATIONS OF CONPUTERS, AEROSPACE ENGINES

IDERTIFIERS: NFETROD D PARAMETER, SIMILARITY PARAMPETER, DYNAMIC INLERT

‘ DISTORTION, ANALOGUFP AND DIGITAY ANRLYSPS, METROD D DISTORTION
METHODOLOGY, ANALOGUE TPILTERING, DIGITAL AVERAGING, TURBINE ENGINE
PFRPORMANCE

SPCTION CLASS CODES: C8849

UNIPIED CLASS CODFS: WMEZAN

DESCRTEFS THE AWALOGUE FTLTFPR BANDWIDTR AND DIGITAL AVERAGE TIME OF
THE TIMP~DEPENDENT PRRSSDRF DATA PRIOR TO COMPUTATION OF THF METHOD D
PARMETERS, ANALOGUE PILTRRING ARD DIGITAL AVERAGING ARFE SHOWN TO BE
FQUIVAIENT UDRDFPR CERTRIN CONDITIONS AND CONSISTENT SPLECTION CAN BE
BADF  POEK COMPARYSON OF TREWNDS JIN INLET DYNAMIC DISTORTION RETWERN
INLETS OF DIFFFRFNT TYPPRS AND SIZPS
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727276 C7505324

PROSPPRCTS PFOR ADVANCED COMPUTER ROLES IN MARINE ENGINFE MONITORING

WILLIAMS, V.E.

SPERRY TECHWOL., (DUSA) YOL. 2 NO. 2 385 1978 CODEN: SPTYBY

DESCRIPTORS: BARINE SYSTENS, NAVAL FNGIRRRRING, ENGINEPRING
APPLICATIONS OF COMPUTERS

IDENTIFIERS: ALARM SCAVNING TECHNIQOR, DIGITAL COMPUTER, DATA
PROCESSING, BARINE EXGIWE MORITORING, AUTOMATED SYSTEM, WARNING SYSTER
+ PREDICTIVE MAINTENANCF SYSTEN, PROGRAMAING NMATHEMATICAL RODPLS,
SAPETY CONTROL SYSTEARS

SECTION CLASS CODES: C8847, C88u46, C8889

UNIPIED CLASS CODES: WHERAD, WHEKAS, WHNEZARN

REVIENS THE APPLICATIONS OF COMPUTERS IN MARINPE ENGINE MONITORING
WHICH INCLUDE AUTOMATED SYSTEM, WARNING SYSTEM, PREDICTIVE MAINTENANCE
SYSTEN, PROGRANMING MATHPMATICAL MODELS, AND SAPETY CONTROL SYSTENS

726729 B7508833, C7504672

ADJUSTABLE COUNTER FOR THE CONTROL OF A DIEPSPL ENGINE TEST PROGRAMME

GRYGAS, U., HBOTTOWITZ, R. s TECH. HOCHSCHOLE OTTO VON GURRICKE
MAGDEBURG, GERMANY

WIss. 2. TECH. ROCHSCH. OTTO VYON GURRICKE MAGDER. (GERMANY) YOL.
18 NO. 3 31-15 1972 CODPN: WCGMATY

DESCRIPTORS: COUNTERS, COUNTER ACCRSSORIFS, ELECTRIC CONTROL
EQUIPMENT, INTERNAL CONBUSTION PENGINES, AUTOMATIC TEST BQUIPMENT,
MACHINE TPESTING

IDENTIFIERS: ADJUSTABLE COUNTER, AWALOGUE TO DIGITAL CONVERTOR,
CONTROL, DIESEL ENGINF, TEST PROGRAMME, TPEST BED, TECHNICAL UNIVERSITY
OF MAGDEBURG, FUEL TINJECTION, CAMPRA PFILM TRANSPORT, OSCILLOSCOPB
CAMERA, COMBUSTIOR PRESSURE, PHOTOERLECTRIC POLSES, CRANKSHAPT,
CAMSHAFT, LOGIC SYSTEM, MIXTURE PORMATION, COMBUSTION PROCESSES

SECTION CLASS CODES: C7896, C7682, B1269

UNIFIED CLASS CODES: VBZRAY, VKMCAV, ADGMAE

LANGUAGE: GERMAN

DESCRIRES A TFST BED AT THR TPCHWICAL UNIVERSITY OF MAGDEBURG TO
STUDY THE MIXTURE PORMATION AND COMBUSTION PROCESSES ON A ONE-CYLINDER
D1FSEL ENGINE. AN ADJUSTABLE COUNTER UONIT CONTROLS TRE SWITCHING
INSTANTS OF FUEL INJECTION, CAMERRA FILM TRANSPORT, OSCILLOSCOPE CAMPRA
AND ANALOGUE-TO~DYGITAL CONVERTER OF COMBUSTION PRESSURE. THE COUNTER
I5 GOVERNED BY PHOTO ELECTRIC PULSES PROM THE CRANKSHAPT, CAMSHAPT AND
DEAD CENTRE POSITION. TRE COUNTER ACTIVATES THE NP ASURING INSTRUAENTS
DUKRING A PRESCRIBED WORK DPERIOD OF THE ENGINE, ENABLING DIRECT
COMPARISON OF DIPFERENT MEASORED QUANTITIRS. THF ORGANIZATION OF THR
NFASURPMFNT PROGRAREE IS DYSCUSSFD AND THE LOGIC SYSTRM AND
CONSTRUCTYON OF THE COUNTER ARE DESCRYIBED
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722527 R7506913, C7503292
SMALL TRANSPORMPR DESIGN RY COMPUTPR
PALMEEK, RB.D,

BREPORT NO.: RAEB-TR-73155 ISSUED BY: ROYAL AIRCRAPT FESTABL.,
FARNBOROUGH, PRGLAND
PFR. 1974

DESCRIPTORS: POWER TRANSFORMERS, ELECTRICAL PNGINEERING APPLICATIONS
OF COMPUTERS, ION ENGINES, AEROSPACE APPLICATIONS OF CONPUTERS,
CORPUTER-AIDED DESIGN

IDENTIFPIBRS: POWER TRANSFORMER DESIGN, COMPUTER AIDED DESIGN,
AEROSPACE PROPULSION, ION PENGINE SUPPLY, AFROSPACE APPLICATIONS OF
CONPUTERS, TMPROVEMENTS IN EFPFICIENCY, REDUCTION IN MASS

SECTIOR CLASS CODES: B4760, B5350, 8849, C8BuU1

UNIFIFD CLASS CODES: ZLKAAM, TGKAAT, WNEZAN, WHECAF

AVAILIABRILITY: NTIS, SPRINGFIFLD, VA. 22157, USA

A COMPUTER PROGRAM WAS WRITTEN TO INVESTIGATE TRAWNSPORMER DESIGN POR
AN TON MOLAR APPLICATION UNDER CONDITIONS CONPATYBLE WITH TEE OTHER
CIRCUIT ELEMENTS WITH THE AINM OF ORTAINING INPROYEMNENTS IN EFFICIENCY
AND REDUCTION 1IN MASS. TRANSFORMERS PRODUCED FROM THE RESULTING
DESIGNS PEATURED EPFICIERCIFS IN EXCFESS OF 98PERCENT AND MASSES SOME
25PERCFNT LESS THAN THERIR PRFDFCPSSORS

717924  RB750398u4, C7503268
MEASUREMENT OF INDICATED MEAN EFPPFCTIVE PRESSURE OP A RECIPROCATING
ENGINE WITH A WINICOMPUTFR
SHINOYAMA, F., YANAGIKARA, S.
J. MECH. PENG. LAB. (JAPAN) VOL.28, NO.1 17-20 JAN. 1974
CODFEN: KGKSBL
DESCKIPTORS: INTERNAL CONBUSTION FNGINES, ENGINEFRING APPLICATIONS
OF COMTUTFPRS, FRFSSURE MEASURFMENT
IDENTIPTERS: PNGINEERING APPLICATION OP COMPUTERS, INTERNAL
COMPUSTION ENGINES, MEASUREMENT OF INDICATPD MEAN BEPFECTIVE PRESSOURE,
RFCIPFOCATING ENGINE, MINICOMPUTER, STROKE SIGNAL GENERATOR, TWO
STROKP GASOLINE ENGINF
SECTION CLASS CODES: C8847, BLULO, CTH4Y
UNIFIED CLASS CODES: WMFMAD, BKETAP
LANGUAGF: JAPANPSFE
DESCRIBES THE METHOD WHICH RAS REEN DEVELOPED TO REDUCP THE
INDICATED MFAN FPPECTIVE PRESSURE (I.M.P.P.) OF FACH CYCLE AND A
CONTINUOUS 1000 CYCLES, RY USING A MINICOMPUTER AND STROKE SIGNAL
GENERATOR. THE STROKE IS DIVIDED INTO TWENTY PARTS RAVING THE SANME
, VOLUME AND THF KEPRESENTATIVE CYLINDER PRESSORF DETECTED BY A
“ PRRCISTON PRESSURF PICK~UP TS SAMPLED WITR THE COMPUTER AT THR
‘ MID-POINT OF EACH DIVIDED STROKE. IN THP DIGITAL COMPUTER THE PRESSDRE
SIGNALS ARE PROCESSED TN REAL TIME (ON LINP) AND I .M.E.P. AND THE
| OTHFR VALUES OF FACH CYCLE ARF MEMORIZFD. THE METHOD WAS APPLIED TO A
THO STROKE GASOLINE ENCINE AND THE RESULTS WERE CONPARED WITH PNGINE
DYNAMOMETER TORQUF (2 REPS)
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708959  B7%016%4, C7501314

PREDICTION OP PRRSSURE AND PLOW TRANSIENTS IN A GASEOUS BIPROPELLANT
REACTION CONTROL ROCKET ENGINE

MARKOVSKY, J.J. : AHERICAN ELECTRIC POWPR SERVICFE CORP., NEW YORK

COMPUT. AND PLUIDS (GB) VOL. 2 WO. 2 85-61 ADG. 1978  CODEN:
CFPLBY

DESCRIPTORS: ROCKETS, COMBUSTION, CONTROL SYSTEMS, COMPUTER-AIDED
ANALYSIS, ARROSPACE APPLICATIONS OF COMPUTERS

IDENTIPIBRS: UPSTREAN WEIGHTED DIPPERENCING SCHEMES, MASS TRANSPER,
PRESSURE TRANSIENTS, H/SUB 2/+40/SUB 2/ REACTION, CONTINOITY EOUATIONS,
PLOW TRANSIENTS, GASEOUS BYPROPELLANT RRACTION COMTROL ROCKET ENGINWE,
VALVES, HANIFOLDS, INJECTORS, PEEDLINR, HANIPOLD VOLURE, IBM 360/65,
COMBUSTION LAG TIME, FORTRAN IV

SECTION CLASS CODES: BA710, C8849, C787%

UNIPIED CLASS CODES: ZLCAAJ, WMEZAN, VMRMAY

AN ANALYTIC MODEL IS DEVELOPED TO PREDICT PRESSURFE AND PLOW
TRANSIENTS IR A GASEOUS HYDROGEN-OXYGEN REACTION CONTROL ROCKET FNGINE
FEED SYSTEM. THE ONE-DIMENSIONAL EQUATIONS OF NMOMENTUM AND CONTINUITY
ARE RPDUCED BY THE METHOD OF CHARACTERISTICS PRON PARTIAL DERIVATIVES
TO A SET OP TOTAL DERIVATIVES WHICH DESCRIBE THE STATE PROPERTIES
MLONG THE PEEDLINE. SYSTEM COBPONENTS, E.G. VALVES, MANIFOLDS AND
INJECTORS ARE REPRESENTED BY PSEUDO STEADY-STATE RELATIONS AT DISCRETE
JUNCTIONS IN THF SYSTEM. SOLUTIONS WERE EPPECTED BY A FORTRAN IV
PROGRAN ON AN IRM 360,/65. THE RESULTS INDICATE THE RELATIVE EPPECT OF
MANIFOLD VOLUME, COMBUSTION LAG TINE, FPEEDLINE PRESSDURE PLUCTUATIONS,
PROPELLANT TEMPERATORE, AND PEEDLINE LENGTH ON THE CHAMBER PRFSSURE
TRANKSIENT. THE ANALYTICAL COMBUSTION HNODEL IS VERIPIED BY GOOD
CORRELATION BETWEEN PREDICTED AND OBSERVED CHAMBER PRESSURFE TRANSTENTS

(1% RFPS)

708920 c7501275

COMPUTRR~AYDED DESTIGN OF THERMALLY LOADED AXISYMMETRIC DIBSEL ENGINP
COMPONENTS

TOMLINSON, G.K., LEONARD, R., HENSHALL, S.H. s MANCHESTER
POLYTECH., ERGLANWD

conrUT. AIDED DPES. (GB) v0L. 6 WO. 3 132-5 JULY 1974 CODEN:
CAIDRS

DESCRTIPTORS: COMPUTER ATIDED DESIGN, FINITE ELEMENT ANALYSIS, STRESS
ANALYSIS, INTEENAL COMBUSTION ENGINES

IDENTIFPIERS: TRERMALLY LOADED AXISYNMETRIC DIESEL EWGINE COMPONENTS,
FINITF FLEMERT RETHODS, DESIGN, PISTOX CRONNS: CYLINDER LINERS,
EXRADST VALVES, PISTON RING GROOVE DISTORTION, BXHAUST VALVE
TEMPERATURES, LINER STRESSES

SPCTION CLASS CODES: C8847

UNIFPTIED CLASS CODES: WMEMAD

DESCRIEES THFE DSE OF PINITP EBLEMENT MFETHODS FOR THF DESIGN OPF PISTON
CROWNS  CYLINDFR LINERS AND PEXRAUST VALVES AND JT IS SHOWN THAT A
MALWK¥D COKRRELATION FXISTS BRETWEEN PRPEDICTED ANWND MEASURRD RESOLTS.
HPRCFE  PACTORS SNCH AS PISTON RING GROOVE DISTORTION BXRAUST WVALVE

TYMPERDTURE AND LINER STRESSES CAN RE REALLY PVALUATED AT REASOWABLE
LOST (it R¥PFS)
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70143 CT424923

DIGITAL SIMULATION OF STATIONARY GRUSSYIAN LOADS

KANEMATSU, H., NASH, W.A. : UNIV. NMASSACRUSETTS, AMHERST, USA

;s POLISE ACAD. SCl. ET AL

ZAGADNIENIA DRGAN NIELINIOWYCH (POLAWD) 247-65 1974 copeEN:
ZDNIAD

CONF: 6TH INTERNATIORAL CONFERENCE ON MONLINEAR OSCILLATIONS 29
ADG. - 4 SEPT. 1972 POLISH ACAD. SCl. BT AL POZNAN, POLAND

DESCRIPTORS: RANDOM NUMBER GENERATION, SIHNULATION, RANDOM PROCESSES

IDENTIPIERS: DIGITAL SINULATION, STATIOWARY GAUSSIAN LOADS, PILTERED
WHITE NOISE RARDOM PROCESS, LINEAR PILTER, JET ENGINE SOUND PRESSURES,
BOUNDARY LAYER PRESSURE PFLOUCTUATIONS, GUST LOADINGS, ATMOSPRERIC
TURBULENCE

SPCTION CLASS CODES: C8890, C8812

UNTPIED CLASS CODES: WMZAAP, WHMCEAA

LANGUAGE: PNGLISRH

TRIS STUDY IS CONCERRNED WITH A DIGITAL SIMULATION TECHNIQUE FOR
REPKESENTING A NWNON-VBITE STATIONARY GAUSSIAN RANDOM PROCESS. A
FILTPRED WHITFE NMNOISE RANDOM PROCESS YS OBTAINFED BY PASSING AN
APPROXTMATE WHITE NOISE RANDOM PROCESS THROUGH A LINEAR PILTER. AS
AFPLICATIONS, JET ENGINE SOUND PRESSURES, BOUNDARY LAYER PRESSURE
FLUCTUATIONS, AND GUST LOADINGS 1IN ATMOSPHERIC TURBULENCE ARE
SIMULATED BY USING VARIOUS TYPES OF FIRST AND SECOND ORDER LINEBAR
FILTERS (10 REFS)

693717 C7422473

DIGITAL ENGINE CONTROL SYSTEM FOR PUEL-INJECTION AND IGNITYION TINING

BPEIMESSER, F., KUZNIAR, CH. ¢ SIPMENS AG MOWCHEN, GPRMANY

: CONVFRNTIONR OF NAT. SOC. PLPCTRICAL PNWGRS, WESTERN EBUROPF, IPFP

EUROPEAN CONFERENCE ON FLECTROTRCRHNICS. EOUROCON :74 DIGEST.
(EXTENDED ABSTRACTS ONLY) BS-12/2PP. 1974

22-26 APRIL 1974 CONVENTION OF NAT. SOC. PLFCTRICAL ENGRS. WESTERN
EUROPE, IFEE ABSTERDAM, NETHERLANDS

PUBL: ROYAL INSTN. ENGRS., NETHERLANDS THR HAGUE, WNETHERLANDS

DFSCRIPTORS: INTERNAL COMBUSTION PENGINES, CONTROL PNGIWNFPERING
AFPLICATIORS OF COMPUTERS, AUTOMOBYLES, PURL, IGNITION, DIGITAL
CONTROL, TABLE LOOKDP

IDENTIPIERS: AUTOMOTIVE APPLYICATIONS, DIGITAL COMPUTRRIZED SYSTEHN,
ICHITION TIMING, TABLE LOOKUP, INTERPOLATION, THROTTLE ANGLE, ENGINE
SPRED, FUFL INJECTION CONTROL

SECTIONR CLASS CODES: C78517, C8846, C8480, C7871

UNIPIED CLASS CODES: VMKCAD, WHEKAS, WGEAAJ, VMRCAZ

A DIGITAL COMPUTERIZED SYSTEM FOR THE ACCURATE CONTROL OF THE
FUEL-TO-AIR RATIO AND THE TJIGNITION TIMING HAS BEEN DEVRLOPED.
EXPERIMENTS SHOWFD A CONSYDERABRLE REDNCTION OF EXHAUST EMISSIONS AND
FUEL CONSUMPTION. TO GENERATE THE CONTROL SIGNALS, A TABLF LOOKUP
TECHNIQUF WITH INTERPOLATION IS USFD, THE TWO PARANETPRS WHICH DEPINE
THE OPFRATING CONDITION OF THE ENGINE, WANELY THE THROTTLFE ANGLF AND
TEF FENGINE SPEFD, ARE USED POR TABLF ENTRANCE
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. 683813  B743%293, C7421849
RB199 KPLATPD SUB—SYSTPNS AND ASSOCIATED CORPONENTS
; AIRCEK. PBNG. (GP) VOL.46, NO.5 9-10, 13-16 MAY 1974  CODEN:
! AIENAP

DESCRIPTORS: AEROSPACE PROPULSION, AEROSPACE PENGINES, AIRCRAPT,
CLOSED LOOP SYSTEMS, AEROSPACE CONTROL, AEROSPACE APPLICATIONS OF
COMPUTERS, REAT PEXCBANGERS, AEROSPACE INSTRUMENTATION, COWTROL
ENGINBERING APPLICATIONS OF COMPUTPRS

IDENTIPIPRS: NRCA, RB199 EWGINE, DIGITAL AIR INTAKE CONTROLLER, PFOUEL
COOLED OIL COOLER, AIR COOLED PUEL COOLPR, PUEL SYSTEM PRPSSURE
REDUCING VALVES, HIGH ENERRGY IGNITION ONIT, TURBINE BLADE PYRONETFR
ANPLTPTER, NORD-MICRO GMBH, HANKER SIDDELEY DYNAMTCS, MAGNETI MARBLLT,
AIR INTAKE ANTI/DBICING SYSTEM, INTEGRATED PUMP AND CONTROL SYSTER,
AUXILIARY POWER ONIT, GEARBOX CONTROL ONIT, PRPCOOLPR OUTLET
TERPERATUR? CONTROL, WATPR EXTRACTOR, VARIABLE GROMPTRY AIR INDDCTION,
AERODYNANICALLY CLOSED LOOP

SECTION CLASS CODES: BG4740, C8846, C8B89, C7875

UNIPIED CLASS CODES: ZLGAAP, WMEKAS, WNEZAN, VMREAY

DESCRIBES PEATURES OF THE HRCA RELATED TO THEE RB199 ERGINE,
INCLUDING: DIGITAL AIR INTAKE CONTROLLER, AIR INTAKE ANTI-ICE SYSTEN,
PUFL COOLED OIL COOLER, AIR COOLED PU®L COOLER, PUPL SYSTEN PRPSSURE
REDUCING VALVES, HIGHE ENERGY IGNITION UNIT AND THE TURBINE BLADE
PYROMETER AMPLIFIER. FPIRMS PARTICIPATING IN THESE DEVELOPMENTS IWCLUDE
NORD-RICRO GNBH, BAWKER SIDDELEY DYNAMICS AND MAGNETI MARPLLY

674355 C746 19467
AN  EYPERTHMENTAL INVESTIGATION IWTO DUPLEX DIGYITAL CONTROL OF AN
ENGINF NYTH REHEAT
RVANS, J.P.0., HELPS, K.A.
s AGARD
AGAKRD CONPPRENCP PROCPEDINGS NO. 137 OW ADVARCES IN CONTROL SYSTPEAS
16/1- 14 1974
24~-26 SPPT. 1973 AGARD GRT1.0, WORWAY
FURL: AGARD NEUILLY SUR SFEINNE
DESCRIFTORS: AEROSPACE ENGINES, AEROSPACE CONTROL, DIRECT DIGITAL
CONTROL, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, AEROSPACE
AFPLICATIONS OF COMPUTERS
IDENTIPIFRS: DUPLEX DIGITAL CONWNTROL, PENGINE WITH RERHEAT, CROSS
BONITORING COMPUTFPRS, HYDROMEBCHANICAL BACK UP SYSTEM
SECTION CLASS CODPS: C7875, C8846, CB88a9
UNIPIED CLASS CODES: VMRNAY, WHMEKAS, WHEZAN
DESCRIBES AN EXPERINFENTAL IFVESTIGATION INVOLVING THE CONTROL OF A
,‘ P.S. 50 ENGINE BY A PAIR OF CROSS-NONITORING COMNPUTERS V¥WITH A
HYDROFMECHANICAL BACK-"P SYSTEN. THE CONTROLLER WAS DEVELOPED JOINTLY
BY SMITHS INDUSTRIES LIMITFD, AND DOWTY PUPRL SYSTENS LINITED, AND WAS
3' COMPISSIONED AND RUN IN LATP 1972 AT THE D.P.S. TEST SED AT STAVERTON,

ENCLAND. THP P.S. 50 IS A SINGLE SPOOL ENGINE MITH MULTI-MANIFOLD
KEHFAT
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662848  R7427801, C7u16947

A :SPREDY: APPROACH TO DIGTTAL PRPOUFNCY METPRING

CREASEY, D.

FLECTRON. PBQUIP. WEWS (GB) VOL.15, NO.11 645 APRIL-MAY
19.TEGE TKS A O OLL7 O CODEN: EEQNAW

DESCRIPTORS: PRPOUENCY METERS, INTERNAL COMBUSTION ENGINES, GAS
TORBINES, TACHOMETERS, DIGITAL INSTROMENTATION

IDENTIPIERS: INTPRNAL COMBUSTION ENGIRES, AIRCRAPT TURBINE PNGINES,
PERPORMANCE ADJUSTNENT, GAS TURBINE ENGINES, PNGINE DEVELOPMENT,
DIGITAL PREQUENCY METPRING

SECTION CLASS CODES: B&&24, B4G82, R5240, R4270, C7660

URIPIED CLASS CODES: BKCKAZ, BKEEAM, TEGAAX, BECRAX

DISCUSSES APPLICATION TO INTERWAL COMBUSTION ENGINES AND AIRCRAPT
TURBINE ENGINES POR PERPORMANCE ADJUSTMENT

; 641129  A7439135, C7412723
1 NOISF MPASUREMPNT ON A V—6 DIPSPL ENGTNE
, CHUNG, J.Y., CROCKER, M.J., RAMILTON, J.P, : PURDUR NNTV., WEST
LAFPAYETTF, IND., DSA
TREE, D.R.
: IFST. NOISE CONTROL FNGNG
1973 NATIOBAL CONFPRENCE ON NOISE CONTROL ERGINEBERING B86-91 1973
15-17 OCT. 1973  INST. NOISE CONTROL ENGNG WASHINGTON, D.C., USA
PUBL: INST. NOISP CONTROL ENGNG. POUGHKEEPSIP, N.Y., USA
3 DESCRIPTORS: NOISE ABATEMENT, ACOUSTIC NOISE, INTERNAL COMBOSTION
: ENGINES, POURIER ANALYSIS, ACOUSTIC INTENSITY MEASUREMENT
IDPNTIPIERS: NOISE SPECTRA, DIGITAL POORIPR ANALYSERR, STRUCTORAL :
ATTENUATION, DIESEL ENGINE NOISE, VEE 6 DIESEL ENGINE e
SECTTON CLASS CODES: A9890, C7u%% ;
UNIFIED CLASS CODES: ZC2AFZ, VGPZAP i
THE MEASUREMENTS OF THE NOISF SPECTRA WHICH ARE SHOWN IN THIS PAPER
BAVFE BREN MADE BY MEANS OF A DIGITAL POURIER ANALYSER. THF NAIW
PURPOSE OF THE PAPFR IS TO DISCUSS THE STRUCTURAL ATTENUATION OPF THR }
DIESPL ENCINE NOISE
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6IBTAT  RIG 12005, CIUOE9I2

BEAM DIAGNOSTICS OF THE RIT 10-ENGINP

ALTFNBURG, ¥., GRISEL, J. ; GIRSSPN UNIV., GPRNANY

s IEE, DKAEA

STD BOOK NO.: O 85296119 7

CONPFRENCK ON FLECTRIC PROPULSION OF SPACE VPHICLES 88-52 1973

10-12 APRIL 1973 TIEE, UKAEA ABINGDOW, BERKS., ENGLAND

POBL: TPE LONDON, ENGLAND

DPSCRIPTORS: I0N EWGINES, 1ION BRANS, ARROSPACF  EBNGINPS,
COBPUTER-AIDED ANALYSIS, AEROSPACE APPLICATIONS OF CONPUTERS, DATA
REDUCTION AND AWALYSYS, ELECTRIC PROPULSTON

IDENTIFIPRS: RIT 10 ENGINE, ION THRUSTRRS, BRANM DIAGNOSTICS, ANGULAR
DISTRIBUTION, ENBRGY, CHARGE SPECTRUM, DIVERGENCE EPPICIENCY, THRUST
VECTOR DEVIATION, INTEGRATED BEAM CURRENT

SECTION CLASS CODES: B&760, C88089

UNIPIED CLASS CODES: ZLKAAN, WNEZAN

TO DETRRNINF TRE BEAM DATA OPF RIT 10- THRUSTERS, P.G. THE ANGULAR
DISTRIBUTION, FPENKRGY CHARGE SPECTROM, THE DYVERGENCPY EPPTCIPNCY, AW
EVENTUAL THRUST VECTOK DEVIATION AS WELL AS THE INTEGRATED BEAR
CURRENT, A SPECTAL BFAM DIAGNOSTIC APPARATUS RAS BEEW RUILT UP IN THE
POMPING PACILITY :P 6000:. BY USIRG DYIPFERENT MOVABLE PRORRS WHICH ARP
DRIVEN EY TRREE ELECTRIC MOTORS, TRE BEAM REGION NP TO 1 M DISTANCE
PRO® THE TRRUSTFR EXTT CAN BE SCANNED CONTINDONSLY. THE DATA PICKED OP
RY THF PRORE (ABOUT 30000 POR PACH PROPILE) ARE PPD TO A DIGITAL
COMPUTER (HONEYWELL H 316) WHICH PLOTS THE PROPILE CARDS AND PRINTS
THE ABOVE MENTIONED PERFORNANCE DATA. PIRST EYPERINENTAL RESULTS ARE
GIVFN (&L REPS)

618174 C78 08925

ENGINF DATA LOGGFD FASTER BY COMPUTER

SYSTFMS (GB) ¥OL.1, NO.2 22-3 0OCT. 1973

DESCRIPTORS: INTERNAL CONBUSTION ENGINES, DATA ACQUISITION,
ENGINEFRING APPLICATIORS OF COMPUTERS

TIDPNTIFIFPRS: INTRENAL COMRUSTION ERGINE, PERPORMANCE, DATA
ACQUISITION SYSTER, COMPUTER

SFCTION CLASS CODES: C8849

URITIFPD CLASS CODKS: WMFRZAN

THE NEFD POR AUTOMATION IN MONITORING INTPRNAL COMBUSTION ENGINP
PERFORMANCP BAS PBFEN REBCOGNISED BY MANY ORGANISATIONS INCLUDING THE
SOUTHWEST RESFARCH INSTITUTE, TFXAS, WHPRP PROJECTS INVOLVER THP
RVALUATION OF DIESEL AND PRTROL EWGINES POR PUPL RCOWOMY, LUBRICATION
PERFORMANCE, OCTANK REQUIREMENTS, HYDROCARBON BEISSION ETC. RECENTLY
THP SNGLE~-CYLINDPR CATERPILULAR ENGINE LABORATORY THAT CAN BRORITOR 50
ENGINES SIMOLTANEOUSLY HAS BEEN AUTOMATED WNITH A HEWLETT-PACKARD
SENSOR-BASED DATA ACQUISITION SYSTPM
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606068 B7605160, CT406042

A COMPUTER—CONTROLLED ENGINE TEST CELL POR ENGINERRING PXPPRIMENTS

RILLINGS, J.R., CREPS, W¥.D., VORA, L.S. : GENERAL MOTORS RES.
LABS., WARREW, NICH., USA

PROC. IPRE (USA) YOL.61, NO.11% 1622-6 NOV., 1973  CODPN:
IBEPAD

DFSCRYPTORS: AUTOMATIC TEST PEOUIPMENT, AUTONOBYLES, INTERNAL
COMBUSTION ENGINERS, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS,
ENGINEERING APPLICATIONS OF COMPUTERS, DATA ACQUISITION, DATA
REDUCTION AND ANALYSIS, COMPUTER—AIDED AWALYSIS

IDENTIPIERS: AUTOMOTIVP  ENGINES, DATA ACQUISITION, CONWPUTPR
CONTROLLED ENGINE TEST CPLL

SECTION CLASS CODES: B1269, CBR4S, C7851

UNIPIFD CLASS CODES: ADGMAR, WNRZAN, VMKCAD

A COMPUTER-CONTROLLED ENGINE TEST CELL WAS DEVELOPED POR CONDUCTING
COMPLEX TRANSIENT EXPERTMENTS WITH AUTOMOTIVE EWGINES. THE TEST CELL
USES A RINICOMPUTER WITH A 16000-WORD 16-B CORE MENORY TO PPRPORM DATA
ACOUISITION AND CLOSED-LOOP CONTROL OF THE ENGINE AND DYNAMOMETER. A
TABLE-DRIVEN REAL-TIME CONTROL PROGRAM IS USED TO DUPLICATE THE
RPPECTS OF VEHICLF, TRANSHISSION, AWD ROAD ON FENGIWE OPERATION.
REPERENCE DATA AND ACOUIRED DATA AR® EXCHANGED OVER A HIGH-SPEED
COMMUNICATIONS CHANNEL BETWPEN THE MINICOMPUTER AND A CENTRALIZED DATA
ACOUISITION COMPUTER (DAC) SYSTEM. DATA CAN RE PLOTTED AGAINST TIME OR
CROSS-PLOTTED AGAINST OTHER PARAMETERS ON A GRAPHIC CATHODE-RAY-TUBE
DISPLAY PERIPHERAL TO THF MINICONPOTER. THE USER CAN INTERACT WITH THE
SYSTEM TO CPANGE PARAMPETERS DURING THE RUNNING OF AN PXPERINPNT (2
REFS)
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LY. LU RS C740%117

SOLUTION IMPROVEMENT IN CONPUTPRIZED STROUCTURAL ANALYSIS STIMULATION

PITTS, G.N., BATEMAN, BR. s CENTRAL TEXAS COLL., KILLEEN, OSA

:+ ISA, ET AL

STD BOOK NO.: 1

PROCEEDINGS OF THE 1973 SUMNPR COMPUTATION SINULATION CONPPRPNCP
476-8 1973

13-19 JoLY 1973 ISA, ET AL BONTREAL, OUEBEC, CANADA

PUBL: SIMULATION COUNCTL LA JOLLA, CALIP., USA

DESCRIPTORS: AEROSPACE SIBULATION, ABROSPACE APPLICATIONS OF
COMPUTERS, AEROSPACE ENGINES, COMPUTER AIDED AWNALYSIS, NOUMNPRICAL
ARALYSIS

IDENTIFIERS: STRUCTORAL ANALYSIS, SIMULATION, ATRCRAPT, ROCKET,
ENGINE

SFCTION CLASS CODRS: CB8u49, C8200

UNIPIED CLASS CODES: WBEZAN, DLTAAER

WITH THE STATE OF TRE ART TN AIRCRAPT AND ROCKET ENGINE DESIGN
REACHING AN UNPRERCFDENTED MNRIGHT, STRUCTURAL AWALYSIS HRAS BRCORE AN
EXTREMELY DIPFICOLT TASK. THE ENGINERER IS PACERD WITH THE CONPLPEX
PROBL BN OF AN ENGINE OPERATING AT VERY HIGHR TEMPERATURE WITH
EXCPPTIONALLY LARGE STRESSES AND STRAINS. SINCE HNANY STRUCTURAL
PROBLEMS CAN BE SIMULATED WITH SYSTEMS OF NOWLINEAR SIMULTANEOUS
EQDATIONS, MUCH TINF AND EPFORT HAS BERN SPENT ON DEVFLOPING VARIOUS
METHRODS TO SOLVE TBESF SYSTENS. THE SOLUTYON METROD PRESENTFD IN THIS
PAPER TS A COMBINATION AND NODIFPICATION OF METHODS WHICH RESULTS IN A
SIGNIFICANT DECRFASE IN SOLUTION COST AND EXECUTION TIME. THE PROPOSED
BMETHOD IS CHARACTERIZED RY RAPID CONVERGENCE AND LRSS CRITICAL INITIAL
APPROXIRATIONS {& REPS)

585971 CcC01103

SIMULATION OF THFRNODYNAMIC PROCESS OFP A DIPSFL ENGINE ON A SMALL
DICITAL COMPUTER

OJUA, V.P. s DIESFEL LOCOMOTIVE WORKS, VARANASTI, INDIA

J. INST. ENG. (INDIA) HWPCH. PNG. DIV, VOL .53, PT.N®6 292-301
JULY 1973 CODPN: JEMDAS

DESCRIFTORS: INTERNAL COMBUSTION ENGINES, SINOLATION, THERMODYNAMICS
» BODELLING, ERGINPPRING APPLICATIONS OF CORPUTRRS

IDENTIPIBRS: SIMULATION, THBERRMODYNAMIC PROCESS, DIPFSFL ENGINE, SMALL
DIGITAL COMPUTER, MATHEMATICAL MODFL

SECTION CLASS CODPS: CBBA&9

UNIFPIED CLASS CODES: WMNEZAN

THIS PAPFR DISCUSSES A MATHEMATICAL HNODEL FOR SIMOULATING THR
THERMODYNANIC PROCFSS OF A DIPFPSEL ENGINE. THP RODPL HAS BRRN USPD TO
PREDICT THE VPRRPOBMANCE OP 251H, 16 CYLINDER DIESEL ENGINES BEING
MANUPACTURED AT THFE DIYESEL LOCOMOTIVE WORKS VARANASI. SONP OF THP
CHARACTPRISTICS LIKF HEAT RPLEASF PATTERN, HEAT TRANSPPR COEPPICIENTS
AND FPFICIENCIES OF TORRO COMPONENTS WERE EITHER ASSUMED OR ORTAINED
FEOM THE TEST BED RESULTS. THE EFFICACY OP THIS MODFL IS ILLOSTRATED
BY PREDICTING THE PERPORRANCE OF THR SANFR PRRGINE WORKING AT A
DIPPERENT SPEBED AND KATING. THIS MODEL 1S COMPACT, WHICHE ENABLPES IT TO
BE COMPUTFRISPD FOR SMALL COMPUTERS LIKE TFE 140 VERSION OP IRAM SERIES
OF DATA PROCESSING MACHINPS WIYITH A STORAGP CAPACITY 0OP 12K (1Y RPPSY
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573749 7323548

THE DSE OP A HYRRID COMPUTRR IN THE OPTINIZATION OP GAS TURBINE
CONTROL PARARNETERS

SARAVARAMUTTOO, H.1.B,, MNACISAAC, B.D. ; CARLETON UNIV., OTTAWA,
CANADA )

TRANS. ASME SER. A (USA) VOL.95, NO0.3 257-64 JoLy 1973
CODEN: JEPOAS

DESCRIPTORS: RYBRID COMPUTER  METHODS, CONTROL ENGINEERING
APPLICATIONS OF COMPUTERS, GAS TORBINES, OPTIMISATION, SINULATION,
AUTOMATIC CONTROL

‘IDENTIPIFRS: SIWGLE SPOOL, TOURBOJET ENGINE, AUTOMATIC CONTROL,
HYBRID  COMPUTRR, OPTINI2ATION, GAS TURBINE, CONTROL PARAMETERS,
SIMOLATION, THRUST RESPONSE, ENGINE DYNANICS

SECTION CLASS CODES: C7851, C8846, C88&9

UNIPIED CLASS CODES: VNRCAD, WNERAS, WABZAW

THE PAPPR DISCUSSES TH¥ HYBRID CONPUTER SINULATION OP A SINGLB-SPOOL
TURBOJET ENGINE. THE PROBLEM IS APPROACHPD PRON THE VIEWPOINT OF
ENGINEERING THEKNODYNAMICS, USING THE NORMAL CONPRESSOR AND TURBINP
CRARACTPRISTICS. THIS WAS POUND TO YIPLD AN PXTREMELY PLRXTALR
SIMULATION CAPAFLE OF OPERATION OVER THE ENTIRE RUNNING RANGE. THP
SINULATION WAS OUSED TO INVESTIGATE NETHODS OF IMPROVING TRPE TRRUST
RESPONSP AND IT WAS POUND THAT A DETAILED INSTGHT INTO THE PRGIN®
DYNANICS FPERMITTED A SIGNIPICANT INPROVEMENT IN TRRUST RESPONSE (6
REFS)

564358 C732259%

PROCESSING ENGINE TEST DATA USING SPERD

WARMAN, E.A., SCOTT, S.W.

: IFE, .RT AL

STD POOK NO.: 0 85296114 6

CONFERENCE ON TRHE USE OF DIGITAL COMPUTFRS 1IN REASUREMENT 948
1973 Co

24-27 SPPT. 1973 IFE, ET AL YORK, FENGLAND

FPUBL: IFE LONDON, ENGLAND -

DESCHIFTORS: 1NTRRNAL COMBUSTION FENGINES, ENGINPPRING APPLICATIONS
OF COMPUTERS, MACHINE TPESTING, COMPUTRR AIDRD ANALYSIS

IDENTIPIERS: PROCESSING, ENGINE, TPEST DATA, SPEED, COMPUTERS

SECTTION CLASS CODES: C8849

UNIPIFD CLASS CODPS: WMEZAN

SPEED: A SYSTEM POR PROCFSSING ERYPERIMENTAL ENGINE DATA IS A SYSTEHM
OF HARDWARE AND SOPTHARE BEING DEVELOPED BASICALLY POR THE OFF LINE
PROCESSING OP MBASURENEPNT DATA PFPROR PERGINES, THE AIN HAS BEEN TO
CREATE TFLEXIBILITY OF USE. A BUILDING BLOCK CONSTRUCTION OF EQUIPMENT
HAS BEEN ENPLOYED. TO DATE TBE PQUIPNENT HAS RESOLVED INTO A PERMANENT
INSTALLATION IN THE NOISE PACILITY: AND A PORTABLE SYSTERM (2 REPS)
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55%037 87333727, €7320776

GUIDELINES IN DRSIGNING A DIGITAL DATA ACQUTISITION SYSTEM

WISTWICK, J.F. ! GENERAL MOTORS CORP.,, INDYAWAPOLYS, IND., USA

KOBERTS, R.R. ’

s 1ISA

STD BOOK NO.: B7664 182 6

PROCPPDINGS OF THE 18TH INTERWATIONAL ISA AFROSPACPE INSTRUMENTATION
SYRPOSIUN, VOL. 18 29-38 1972

15~ 17 MAY V972 ISA MIANY, PLA., NISA

PUBL: IS PITTSBUORGH, PA., USA

DPSCRYIPTORS: DATA ACQUISITION, GAS TURBINES, A®ROSPACF TPEST
PACILITIES, REAL-TIME SYSTEMS, ENGINEERING APPLICATIONS OF COMPUTERS

IDENTIPIERS: DESIGN, SOLID STAPE HIGR SPEED CONPUTER HMARDRARE,
ARBROSPACE, INDUSTRIAL, GAS TURBINE PENGINE DEVELOPHNERNT, HIGH SPPED,
TRANSIENT COWDITIONS, GRAPHIC OUTPUT, REAL TYNE OPRRATION, DIGITAL
DATA ACQUTSITION SYSTEN

SECTION CLASS CODES: CB849, B4720, BS248

UNIPIED CLASS CODES: WMEZAN, ZLEAAZ, TEGEAT

DIGITAL DATA ACQUISITION SYSTEM DEVELOPMENT AWD DESIGN HAS BECOME
MORR SOPHISTICATPD WITR THR AVAILABYLITY OF SOLID STATE HIGR SPEPFD
CONPNTER HARDWARE AND :REAL-TIME: HMONITOR SOPPTWARE. THE NEWLY
INSTALLYL SYSTEM AT DETROIT DIESEL ALLISON SUPPORTS ARROSPACE AND
INDUSTRIAL GAS TORBINK RNGINP DEVELOPRENT TRST PROGRANS BY PROVIDING
HIGH SPEED ACODTSITION OF DATA, DISPLAY OPF RPAL- TINE PRRFORNANCE TO
THE TEST FENGINEER USING THE ACQUIRED DATA, AND QUICK RETORN OF PFINAL
PERPORMANCE RESULTS IN GRAPEIC AND TARULAR PORM. TRE SYSTEN IS USFED
ALSO TO RECORD TRANSIENT CONDITIONS OF PERPORMANCE AND PROVIDE GRAPHIC
OUTFUT OF THESE CORDYTIONS FOR ANALYSIS
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55002 B7333730, C7320780

DFYFLOPHENT OP A DIGITAL CONTROL SYSTEM POR A SPACECRAPT PROPULSION
TEST PACILITY

SMALLEY, R.R. ; NASA, PLUM BROOK STATION, SANDUSKY, OHIO, USA

RORERTS, R.R.

s ISA

STD BOOK NO.: £7664 182 6

PROCEEDINGS OF TRE 18TR INTERNATIONAL ISA APROSPACE TNSTRUMENTATION
SYRPOSIUK, VOL.18 69-72 1972

15-17 BAY 1972 ISA  PIAMI, PLA., USA

TUBL: ISA  PITTSBURGH, PA., USA

DESCRIPTORS: AEKOSPACE  PROPULSION, APROSPACE TFRST PACILITIES,
CONTROL SYSTEMS, CONTROL ENGINEERING APPLICATIONS OP COMPUTERS

IDENTIFIERS: CONTROL SYSTEM, SPACECRAPT PROPULSION TEST PACILITY,
DIGITAL COMPUTFR CONTROL, ABORT SYSTPM, ROCKPT ENGINP TESTING,
STROCTURE TESTING, WIND TUNNEL TESTS, CONTROL PUNCTION UPDATING,
CONTINUODS ABORT MONITORING, SOFTWARE, SHORT DURATION TESTS, HARDWARE

SFCTION CLASS CODES: B4720, C8846, C7875

UNIFIED CLASS CODES: ZLEAAZ, WMEKAS, VMRMAY

A DIGITAL COMPUTPR CONTROL AND ABORT SYSTEM WHICH IS USED AT
NASA-LEWNIS RESEARCH CENTER:S PLUM BROOK TEST PACILITIES 1S DESCRIBED.
THE SYSTEM WAS DRSIGNED BY WASA PERSONNEL TO CONTROL TEST OPERATIONS
SUCE AS ROCKET ENGINE TRSTING, STRUCTORE TESTING, AND WIND TUNNEL
TESTS. PRCAUSE OF THE NATURE OF SPACECRAPT SYSTEN TESTING,
PARTICULARLY ROCKET ENGINE TESTING, THE UNIQUE PEATURES OF THE SYSTRHN
ARE, CONTROL PUNCTION UPDATING AT A 20 MYLLISECOND RATE, CONTINUOUS
ABORT MONITORING AND A SOPTWARE SYSTEM DESIGNED POR SHORT DURATION
TESTS RATHER THAN CONTINUODS ON-LINE CONTROL. TO ACCOMPLISH THESE
SYSTE® RFQUYKREMENTS, SPECIAL HARDWARE WAS DESIGNED
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555001 87333728, €7320739

SOPERVISORY COMPUTER CONTROL OF JET ENGINP DUAL COMPRESSOR TPSTS

GOODWIN, W,, SPRLLRCK, P.G., WATPERNAN, A. § UNITPD ATJRCRAPT CORP.,
BAST HARTPORD, CONN., USA

ROBERTS, R.R.

s ISA

STD BOOK NO.: 87664 182 6

PROCREDINGS OF THE 718TH IWNTERNATIONAL ISA APROSPACF INSTRUMENTATION
SYNPOSIUN, VOL.18 37-487 1972

15-17 BAY 1972 ISA MIANY, PLAR., USA

PUBL: ISA PITTSEURGRH, PA., USA

DESCRIPTORS: AFPROSPACE APPLICATIONS OF COMPUTERS, AEROSPACE TEST
PACILITIES, AEROSPACFE ENGIWES, CONWTROL ENGINEERING APPLICATIONS OF
COMPUTERS, CONTROL SYSTENS, CONPRFSSORS

IDENTIPIERS: SUPERVISORY CONPUTER CONTROL, JET ENGINE DUOAL
COMPRESSOR, DIGITAL COMPUTER CONTROLLED, TESTING, COAXYAL GAS TURBINE,
OPERATING PARAMETERS, AERRODYNABIC CONDITYONS, RELIABILITY, PL®XIRILITY
» SYSTEN DESIGN

SPCTION CLASS CODES: B4720, C88h6, C7851

UNIPIFPD CLASS CODFS: ZLFAAZ, WMEBKAS, VMNKCAD

DIGITAL COMPUTER CONTROLLED TESTING OF SEPARATELY DRIVER COAXIAL GAS
TURBINF LOW PRESSURE AND HIGH PRESSURK COMPRESSORS, REPERRED TO AS
sDUAL COMPRESSOR TESTING,: HAS BEEN INPLPHENTED SUCCESSFULLY. THE
SUPERVISORY CONTROL SYSTEM MEASURES, CONPOTES, AND CONTROLS DUAL
COMPRESSOR OPERATING PARAMETERS, HMAINTAINING DRSIRED AERODYAMIC
CONDITIONS DURING TESTS. THIS ACHIRVED BY COMPUTEFR CONTROL OF TWO GAS
TURBINE DRIVE ENGINES OF 78000 RP AND 35000 HP, AND SIX PAST-ACTING
CONTROl. VALVES, RANGINRG UP TO SIX PEET IN DIAMPTRR. RRLIABILITY AND
PLEXIFILITY WPRF EMPHASIZED IN THE SYSTEN DESYGN

546160 C7318686

AN PNGINF TEST LANGUAGP POR COMPUTPR CONTROL OF ENGINFE TESTS

WARMAN, E.A.

s IEE, FT AL

STD BOOR NO.: 0 852967111 1

CONPERENCR ON SOPTWARY POR CONTROL  137-44 1973

17-19 JULY 1973 IRE, ET AL  WARWICK, ENGLAND

FUBL: IEE T.ONDON, ENGLAND 1

DFSCRTIPTORS: AUTOMATIC TRBSTING, HRAT PNGINFES, CONTROL PNGINRPRING
AFPLICATIONS OF COMPUTERS, PROBLEM-ORIENTED LANGUAGES

IDENTIPIERS: FPNGINE TEST LANGUAGE, COMPUTER CONTROL, PNGINE TESTS,
GET L

SECTION CLASS CODBS: C8314, C7851, C88u6

UNIPIFD CLASS CODPS: WECFAR, VMKCAD, WMPKAS

A RRSKARCR INVESTIGATION INTO THF POSSIBLE LEVPLS OF AUTONATION AND
COMFUTER INVOLVEMENT IN PNGINE TESTING INDICATED IT WOULD BE DESTRABLE
TO DFVFIOPF A  FROGRAMMING LANGUAGE POR DESCRIRING FNGINE TESTING
SFQUENCES. WORK SUBSKQUENT TO THIS INVESTIGATYON IS NOW CONCPRNED WITH

i EXPANDING THIS LANGUAGE TO ALLOW IT TO DEAL WI™H ANY PROCESS

SEQURNCING STTUATION (5 REPS)
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526710 C7315029

THR SCIRNTIPIC AND TECHNOLOGICAL 1INPORMATION SYSTEM OF THP KARL
LIBBKNECHT WORKS AT MAGDEBURG

KARSTEN, E, s VER SCEWERMASCHINENBAD :KARL LIPBKNECHT:, MAGDEBURG,
GPRNANY

INPORMATIK (GERMANY) YOL.20, NO.1? 12-1 1973  CODEN: IIDWAN

DESCRIPTORS: INFORMATION  DISSEMINATION, TWFORMATION  CENTRES,
INPORMATION USE, INPORMATION RETRIEVAL SYSTERS, MINICOMPUTERS

IDENTIPYIERS: SCIENTIPIC AND TECHNOLOGICAL INPORMATION SYSTEM, EAST
GERSAN DFNOCRATIC REPUBLIC, INFORMATION CENTRE, MINI COMPUTER, DATA
BANK, DIFSEL ENGINE CHARACTERISTICS, INFPORMATION DISSEMINATION

SECTION CLASS CODES: C8580, C8520

UNIPIFPD CLASS CODRS: ZTRAAR, ZTEAAH

LANGUAGE: GEBRMAN

THIS TPACTORY IN THE BAST GERMAN DEMOCRATIC REPUBLIC PRODUCES DIRSPL
ENGINES AND OTHPK HPAYY INDUSTRIAL EQUIPMENT, ALSO POR THE PETROLENN
INDUSTRY. THP INPORMATIOW CENTRE AT THE WORKS USES A NINY COMPUTER PFOR
BUILDING UP A DATA BANK OF DIBSRL BNGINE CHARACTERISTICS. VARIOUS
PUBLICATIONS DISSENMINATE OGSEPUL " INPORARTION [ON DYESEL ENGINES AND
] RELATED SUBJECTS) TO WIDER CIRCLES. THE CENTRE COOPERATES WITH ITS
» POLISH AND ROSSIAN COUNTERPARTS AND PFORMS A CONSTITUENT PART OF TRE
STATE-CONTROLLED SCIENTIFIC AWD TECHNOLOGICAL IWPORMATION SYSTEMN OF
THE EAST GERMAN KFPUBLIC

525758 C7313966

COLLOOUTIUM DIGEST ON COMPUTER STRUCTURES FOR ARTIPICIAL INTELLIGENCE

s+ IPE, TERFE

1973

11 nAY 1973 YFE, TERE LONDOR, ENGLAND

FUBL: IFE LONDON, ENGLAND

D¥SCRIPTORS: ARTIFICIAL INTRLLIGENCF, BOILERS, COMPUTPR APPLICATIONS
» CONTROLLERS, LEARWING SYSTEMS

IDENTIFTIFKS: COMPUTER STRUCTURES, ARTIPICIAL INTELLYIGENCE,
CONPUTATIONAL PROBLPMS, 1LEARNING NWETS, MINFERVA AND ASTRA LBARNING
SYSTEMS, ORJKCT MOTION SIMULATION, BUMAN.  CONTROLLERS, ADAPTIVE
CONTROLLERS, STEAM ENGIRE ROILER SYSTEM, NEURON PLASTIC CHANGE NODELS

SFCTION CLASS CODES: C64L0, CBB9IO

UNIFPTED CLASS CODES: VCKAAK, WMZAAT

TEE FOLLOWING TOPICS WERE DERALT WITH: HOMAN AND AUTOMATIC ADAPTIVE
CONTROLLFRS, COMPUTATIONAL PROBLEMS, DYNANIC DIGITAL LEARNING NFTS,
MINERVA AND ASTRA LEARNING SYSTEMS, ITERATIVE ARRAYS POR OBJECT MOTION
SIMULATION, MODELS OF PLASTIC CRANGE IN NEURONS, AND APPLICATIONS TO

.‘ STEAM ENGINR-ROILER SYSTRM. 9 PAPPRS WERFP PRESENTED, OF WHICH ALL ARP

PUBLISBED IN PULL IN THE PRESENT PROCEEDINGS
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518935 C7312556

PLECTRONIC FUBRL INJPCTION SYSTPM

GORDON, C.C., MCGAVIC, J.P.

PATENT NO.: USA 3702601 ASSICNEFRS: GPRERAL MOTORS CORP, PILED:
17 JUNE 1977

ORIGINAL PATENT RPPL, NO.: USA 152088

1 NOV,. 1972

DESCRIPTORS: TINTPRNAL COMBUSTION ENGINES, DIGITAL CONTROL, FLOW
CONTROL

IDENTIFIERS: ELECTRONIC PORL INJRCTION SYSTPM, INTERNAL COMBUSTION
ENGINE, FURL INJECTORS, TIMING SIGNALS, SYNCHRONIZATION, MAGNITUDE
PFRBUTATIONS, PULSE TRAIN, CONTROL PULSES, ENGINR CYCLP®

SECTION CLASS CODES: C78%1, C7453

UNIFIED CLASS CODFS: VMKCAD, VGEVAS

AN INTFRNAL COMBUSTION RENGINF INCLUDPS A GROUP OF EIGHT PUFL
INJECTORS POR APPLYING PURL TO THE ENGINE, A SET OF POUR TIMING
SIGNALS DFVRELOPED In SYNCHRORIZATION WITH FPNGINE OPERATION
COLLECTIVFLY CONTAIN EBIGHT MAGNITUDE PERNOUTATIONS PER ENGINP CYCLE.
THE OCCURRFENCE OF EACH OP THE MAGNITUDE PRRMUTATIONS DEFPINES THE START
OF INJECTION POR A4 CORRFSPONDING ONF OF THE PUFL INJECTORS. TME SFT OF
TIMING SIGRALS IS COMBINED TO PORM A PATR OF TIMIRG SIGNALS WHICH ARPR
COMBINED TO FORM R SINGLE TIMING SIGNAL CONTAINING ALL OF THE
MAGNITUDF PFRMUTATIONS . A SINGLE PULSE TRAIN DEVELOPFD 1IN
SYNCHRONIZATION WITH THE SINGLE TINING SIGNAL CONTAINS EIGHT CONTROL
FULSES PFR ENGINE CYCLE. THE LENGTH OP EACH OF TRE CONTROL PULSES
DEFINFS THE PEERIOD OF IKJECTION POR A CORRESPONDING ONE OF THE FOFL
INJFCTORS 1IN TIME COMPRESSED NONOVERLAPPIRG RPLATIYONSHYP. THF SINGLFE
FULSE TRAIN IS SEPARATED BY THE SIRGLE TIMING SIGNALS TO PORM A PAIR
OF PULSF TERAINS WHICH ARE SEPARATED BY THE PAIR OF TIMRING SIGNALS TO
PORM A SFT OF POUR PULSE TRAINS COLLECTIVFLY CONTAIWING ALL OF THE
CONTROL VFPULSES. THE LENGTH OF TRE CONTROL PULSES IWN THER SET OF PNLSE
TRAINS IS EXTFNDED TO DEPINF THE PERIOD OF INJRCTION FOR THE FURL
INJFCTORS 1IN  TIXP PXPANDED OVERLAPPING RELATIONSHIP. LASTLY, THR SRT
OF PULSE TRAINS IS SEPARATED BY THE SET OF TIMING SIGNALS TO FORM A
SFRIES OF EYGHT POLSF TRAINS EACR CONTAINING CONTROL PULSES WHICH ARF
APPLIYD TO FNFRG1ZF¥ A CORRPSPONDIWG OWNF OF TRP GROUP OP PIGRT PUPRL
ITNIFCTORS
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509024 B7318684, C7310722

A  COMPUTER SYSTEM FPORK PROCESS CONTROYL AND PREDICTIVE MAINTENANCE OF
A DYRSFL ENGINE ON R SPAGOING VESSFL

DRAGER, Ku.H., LILAND, H. s DET NORSKE VERITAS, OSLO, NORWAY

s INSTRUMENT SOC., AMBRICA

STD BOOK NO.: 87664 190 9

PROCREDINGS OF TRE 27TH ANNUAL ISR CONPERPNCF 502/12PP. 1972

9-12 O0CT. 1972 INSTRUMENT SOC. AMERICA NEW YORK, USA

PUBL: INSTRUMENT SOC. ANPKRICA PYTTSBORGR, PA., USA

DESCRIPTORS: MAINTENANRCE ENGINFERTNG, INTERNAL COMBUSTION ENGINES,
PROCESS CONTROL, CONTROL ENGINEBERING APPLICATIONS OF COMPUTERS, SHIPS

IDENTIFPIFPRS: COBPUTER SYSTEM, PROCESS CONTROL, DIESEL ENGINF,
SEAGOING VESSEL, SENSORS, RING CONDITION, COMBUSTION, OPTIMAL
MAINTENANCE, COMPUTFR HARDWARE, SOFTWARE SYSTEM, RELIABILITY, REAT
SYSTEMS, TRANSPORTATION, MARIRE SYSTEMS

SECTION CLASS CODES: BS5246, R1263, C7874, C7851, CBB46

UNIFIED CLASS CODES: TEGGAE, ADGDAL, VMRKAM, VMKCAD, WMEKAS

TRIS PAPER DESCRIBES A COMPUTRR SYSTRM INSTALLED ONBOARD A LARGE
NORWEGIAN TANKER FOR PROCESS CONTROL RND PREDYCTIVE MAINTENANCE OF THE
PROFULSION MACHINERY; A SULZER DIESFL ENGINE (4 RPFS)

499678 R7315u69, C7308672
VIRGOLP VARIMBLE-GFOMETRY WHEELED TELEOPERATOR
VFRTUT, J., GUILEAUD, J.-T'., DFRRIE, G., GERMOND, J.-C., RICRE, F.
COMM. FNFRGIE ATOWIQUE, SACLAY, FRANCE
FARMAKES, R.
s AMFFICAN NUCLFAR SOC
PROCEEDINGS OF TEP 20TH CONPFRFENCR ON REMOTF SYSTEMS TFCHNOLOGY
203-9 1972
19-21 SFPT. 1972 AMFKICAN NUCLFAR 50OC IDAHO PALLS, IDAHO, USA
PUBL: AMERICAN NUCLFAR SOC. RINSDALF¥, ILL., DNSA
DESCRIPTORS: ROAD VERICLES, TELECONTROL EQUIPMENT, DRIVES
IDENTIFIERS: TV CAMPRRAS, DIGITAL COMMONICATIONS LINK, MA22 MASTER
SLAVE FEANIPULATORS, VARIABLP GEOMETRY WHEELED TELEOPERATOR, VIRGULE,
RADTO CONTROLLED RESCUR VEHICLE, BATTERY POWERED POR SHORT TERNM
OFERATIONS, PETROL ENGINF DRIVEN FOR LONG TERM OPERATIONS
SFCTION CLASS CODFS: B5620, C7871, C7640
UBTFYFD CLASS CCDES: TREAAR, VBMRCAZ, VRKGAAW
VIRGULE IS A FEKENCH ACRONYM REFFRRTNG TO A RADTO-CONTROLLED RESCUE
VEH]ICLE CAPABLE OF OTEBRATING OVER ROUGH TRRRAIN RITHRR INDOORS OR
OUTDOORS. THFE TPLFOPERATOR IS PQUIPPPD WITH AT LEAST TWO TV CAMERAS
.‘ AND ONF PRIR OF PAR22 PMASTER-SLAVE MANIPULATORS, EACH CAPABLE OF
1 FXERTING 12-KG FORCRS IK ANY DIRPCTION, AND OP LYPTING UP PO 30 KG IN
i CERTAIN FOSITIONS. THE POUR-WHERLED VEPICLE HAS MORE FLEXIBILITY THAN
;' A TRACK VEMNTICL¥Y. TIT CAN MOVR 1IN A STRATGHT LINR IN ANY DIRRCTION
(FFFFLEED 20 1ITS QWN ARXIS) AND CAN STRER AROUT ANY CENTPR OF ROTATION,
CONTROLL D BY A SINGLF CONTROL HANDLE WITH THREER DPGREPES-OF-PRFEDOM.
WREM TIE VEMNTICLE 1S MOVING, ONLY ONE ARM CAN RP OPPRATED. A 24-CRANNEL
DIGITRL COMMUNICATIONS LIKK IS OSFD POR CONTROL, AND ANOTHER ONP POR
PEEIP ACK . THESFE LINKS MAY BE RADIO OR COAXIAL CARLP., HATTERIES PROVIDE
SHORP-TERNM AUTONOMODUS OPERATION; POWFR MAINS (INDOORS) OR A
GASOLINF-FPNGINE-~DRIVEN GENERITOR (OUTDOORS) ARF USED POR ILONG
OI £RATION (8 REFPS)
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48996 n 17311094, C7206008
DIGITAL ROTATION SPEED MEASURENENT POR INTERNAL-COMBUSTION PNGINES
LOSFL, M.E,
MESS. AND PRUEF. (GERRANY) VOL.8, NO.9 539-41 SEPT. 1972
DESCRIPTORS: INTERNAL COMNBUSTION ENGIWES, PREQUFNCY MPASDREMENT,
DIGITAL CIRCUITS, ANGULAR VFLOCITY MEASURRMENT
IDENTIFIERS: DICITAL MEASUREMENT, INTERNAL COMBUDSTION ENGINE,

IGNITIOR PULSE, ROTATION SPEED MEASURPMENT, IGNITION IMPULSE PREQUENCY
¢ JGNITION IMPULSE INTERVAL

SECTION CLASS CODES: BS52u46, B44S5S, CT455, B1870

UNIFIED CLASS CODFS: TEGGAE, BKEZAK, FTNAAP

LANGUAGE: GERMAN

FOR THF DIGITAL HMEASUREMENT OF THE ROTATION SPEED OF AN INTERNAL
COMBUSTION ENGINE, THE IGNITION PULSE IS GENERALLY USED. TWO SOLUTIONS
ARE DEALT WITF: DETERMINIRG THE IGNITION-IMPULSE—FREPOQOUOENCY AWD
DETERBMTNING THE JGNITION-IMPULSE~INTERVAL. BOTH SCHEMES ARE DESCRIRED

hBB7u6 B7311423, C7304089

PROCFSS COMPOTPR CONTROLS RRETARDPR AND HOMP SRUNTING PNGTINE

HETZ, K.

DTSCH. EISENRARNTPCH. (GRRMANY) VOoL.20, %0.11 4304 NSOV, 1972
CODEN: DERTAN

DESCRIFTORS: LOCOMOTIVES, CONTROL ENGINEERING APPLICATIONS OF
COMPUTEFRS, RRAKRES, PROCESS CONTROL

IDENTIPIERS: RETARDER, HUMP SHUNTING ENGINE, FFFICIPNCY, HUNMP,
PROCESS COMPUTER CONTROL

SECTION CLASS CODES: B5620, C7872, C88u6, C88u49

UNIFPIEBD CLASS CODRS: TKEARR, VMREAK, WHNPKAS, WMPZANW

LANGUACE: GERPMAN

TRF EFFICIENCY OF A HUMP IS DECISIVFLY DETERMINED BY THE TIMES OP
LOSS AND SHUNTING SPEED. AN INSTALLATIOW AT THE GOODS STATION OF HALLF
IS PHESENTED WHERE THE EPPICIPNCY WAS INCREASFED BY 5.5 PFR CENT UNDER
EXPERTMENTAT. CONDITTONS
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W8u701 RT7IVNNI6L, €C73039%2

MODIPICATION OF A PUPL-CKLL KNGINP POR CONTROL BY A DIGITAL COMPUTER

HAGEDORN, N.H,

REPOKT NO.: NASR-TM—X-257% ISSUPD BY: WASA, CLFVELAND, OHIYO, USA

JUNFE 1972

DESCRYPTORS: POEL CELLS, CONTROL ENGINEERING APPLICATIONS OF
COMPUTFES, RLECTRICAL ENGINERRING APPLICATYONS OP COMPUTFRS

IDENTIFIERS: DIGITAL COMPUTER, SOLNROID VALVES, TRANSDUCRRS, LIMIT
SWITCHES, LOAD, ELECTROLYTE CONCENTRATION, SYSTEM SHUTDOWN, PORL CPLL
ENGINE, DIRECT ENFRGY CONVERSTON

SECTION CLASS CODES: BS5416, C7856, C8841%1, C8846

UNIPIED CLASS CODES: EVCCGAHR, VMKKAR, WMPCAE, WMEKAS

AVAILIABILITY: NTIS, SPRINGFIFLD, VA. 22757, OSSR

R MANUALLY OPFPRATFED PUFEL-CPLL SYSTEM WAS MODIFIED TO B® BONYTORED
ARD CONTROLLED BY A DIGITAL COMPUTER. THE PURPOSE WAS TO HAVE A TEST
ITEM WITH WHICH TO STUDY POSSIBLE SYSTEM-COMPUTFR INTERFACE PRORLEMS.
THF MODIPICATION CONSTSTED OF INSTALLIRG SQOLENOID VALVES, CIRCUITRY,
TRANSDUCERS, AND LIMIT SWITCHES ON TRE SYSTEM, THNSE MODIFICATIONS
PERMIT COMPUTER CONTROL OF LOAD CURRENT, REACTANT PUORGPF, WATER
REMOVAL, AND  FLECTROLYTF CONCENTRATION AND COMPUTPR INTTIATION OF
SYSTEM SHUTDOSRN

48021y E7307008, C7304913

WAST¥ GAS OTILYSATION IN MARIN¥ PNGINF INSTALLATIONS

BFHLORADSKY, E.-d.

PRENNST.-WARRMF-KFAFT (PWK) {GPRMANY) voL. 24, NO, 11 411-15
NOV. 1972 CODEN: PRWKAY

DFSCRIPTORS: POYLERS, STEAX PLANTS, MARINE SYSTENS, COMPOTER-AIDED
DESIGN, SFKFIPS

IDENTIFPIPRS: COMPODTER PROGRAMMFPS, LOAD DFPPNDENT BERHAVIOUR, WASTE
GAS UDTILISATION, MARINE RNGINE INSTALLATIONS, OPRRATIONAL EFFPICIENCY,
TRE¥MAL  FNERGY, STEAM TURBINF, TURBOGERERATOR, DESIGN, WASTE GAS
BCI1LER PLANTS

SECTIONM CLASS CODPS: ES5202, CB88481

UNTFTIED CLASS CODES: TEGCAR, WMECAFR

LBRGUAGY: GERMARN

*p5TH HFAT RBGTLER PLARTS APFEAR PARTICULARLY SUJITARLY TO INMPROVE THE
TOTAL OPYFATIONAL EBFPICIFNCY. PART OF THF THPRMAL PNPRGY OF THE ENGIWNE
WASTF (RSPS  CAN PP TRANSMITTFED IN A WASTP HFAT BOTLERR TO A WORKING
BFOINM wHICH PLOWS  THROUGR A SPPARATE CYCLPY, POR INSTANCE THER STEAN
TUFPINE  OF h TURROCFNPRATOR. COMPUTER PROGRAMSE POR POLL AND PART-LOAD
CUNLITIONS HAVF  DBEEN  DFVELOPED POR THE DRSIGN OF WASTE GAS BOILER
PLANTS. WASTF HEAT BOILEFRS FOR TWO FNGINE INSTRLLATIONS HAVE BEREN
DESTGNED  TAKING CERTRAIN RESTRICTIONS INTO CONSIDERATION, AND THEIR

LCAL-DFPFNDENT FEEMAVIOUR PREDICTFD, BASFD ON CALCDLATED RESULTS (13
R¥FS)
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479298 C730391¢

COMPUTER CONTROLLED ENGINF TPSTING

TAYLOR, J.C. : LONDON COLL. PRINTING, FNGLAND

s IFE, INST. MPCH. FWGRS

COLLOOUIUM DIGRST on CONTROL APPLICATIONS OF MINI-COMPUTRRS
5/1-690. 1972 '

13 DRC. 1972 JER, INST. MPRCH. FNGRS LONDON, FERGLAND

PUBL: IEE LONDON, ENGLAND

DESCRIPTORS: HEAT ENGIWES, AUTOMATIC TESTING, CONTROL ENGINFERING
APPLICATIONS OF COMPUTERS

IDENTIFPIERRS: COMPUTER CONTROLLFD, ENGINE TESTING, TEST BEDS, SPC 16,
PETROL FNGINES, DIESFL ERGINES

SECTION CLASS CODPS: C7851, CR846, C8849

ONIFIED CLASS CODES: VMKCAD, WMEEAS, WUMEZANW

DESCRIBES THWO FNGIRE TEST BEDS THAT HAVE RFPEN RUILT AND PULLY
INSTRUMENTFD POR COMPUTFR CONTROL. THR TWO E®ST BF¥DS ARE CORTROLLFD
LOCALLY W®ITH ANALOGUF 3-TERM CONTROLLERS IN EACH CONTROL LOOP, THF
SPT-POINT INFPUTS T0O THE CONTROLLERS CAW BF SWYTCRED SO THAT PITHFR
LOCAL MANUATL CONTROL OR CONTROL PROM ANALOGDE CUTPUT PROM A DIGITAL
COMINTER 1S POSSIBLE. THE TWNO BEDS ARE LINKED TO A GENERAL AUTOMATION
SPC 16 DIGITAL COMPOTER VYTA AN TNTERPACF

AR LU A

46678 3 1302327
GENERALIZFD SIMDLATION TECHNIQUE POR TURBOJET ENGINE SYSTEM ANALYSIS
SELDNFPk, K., MIHALOFW, J.R., BLARA, R.J.
FFPOKT NO.: NASA-TN-D-66 10 ISSUFD RY: NASA, CLRVPLAND, OHWTO, USA
FER., 1972
DESCRITTORS: HFAT PENGINES, AEBROSPACE APPLICATIONS OF COMPUTERS,
ANALOGUFE COMPUTFYF MPTHODS, SIMULATION, COMPUTER-AIDED ANALYSIS
IDENTIPIEKRS: GENEHRALIZED SIMULATION TRCRNIQUE, TURBOJET ENGINE
SYSTEN ENATLYSIS, PROFULSYON SYSTEM DYRANICS, CONTROLS RPESEARCH,
SCHEMATIC MOD2L, BASIC CONSERVATION FQUATIONS, PPRPORMANCE 1
CHARACTERISTICS, NONLINEAR ANALOGUF SIVMULATION, ANALOGUF COMPUTER
SECTION CLASS CODES: C8849, C9980
UNTPIED CLASS CODES: WMFZAN, XTMAAR
AVATLIABILITY: NTIS, SPRINGFIELD, VA. 22151, USA
A  NORLINEAR ANALOG SIMOLATION OF A TURBOJPT ENGTNP WAS DEVELOPED.
THE PURPOSF OF THP STODY WAS TO PFESTABLISR SIMULATION TRCHNIQUES
APPLICABLE 10 PROPULSION SYSTEM ODYNAMYICS AND CONTROLS RESRARCH. A
GCHEMATIC MODKY.  WAS DERIVED PROM A PHYSICAL DPSCRIPTION OF A JA%-13
TURROLIF S #NGINP, LASTIC CONSERVATTON  PQUATIONS WERF APPLIED TO PRACH
COMBEONSNT ALOMG  WITH THETH INDIVIDUAL PERFORMANCE CHARACTRRISTICS TO
DPRIVE 2 MATHEMATICAL REPRESENTATION, THE SIMULATIOR WAS RECHANIZED ON
IN RN RLGH COMPYUTER. TH# SIMOLATION WAS YPRIPIED TN BOTH STPADY-STATPR
Ato §JIWAelC MODES BRY COMVARING ANALYTICAL RPSNLTS WITH EXPERIMENTAL
PR ey D MEoM {PSTS PYRPORMED AT THF LFW1S RESRARCH CENTER WITH A
R ANGY o, TN ADBITION, COMPARISON WAS ALSO MADF WITH PERPORMANCP
Lk CA B350 I U BN o THE ENGINE MANOPACTUKRPR. THR COMPARISONS

USTALEL UYL TER VAELOITY OF TEY SIRULATION TECHENIQUP
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466776 B7303350, 7302320

PXPPRIMENTAL VERIPICATION OF A DIGITAL CONPUTER SINULATION METHOD
POR PREDICTING GAS TNURBINE DYNAMIC REHAVIOOR

FAUKE, A.Je., SAKAVANANUTTOO, H.I.H., PROLMFS, M. 1 GAS COUNCIL
ENGNG., PES. STATION, NEWCASTLE UPOW TYNE, PNGLAND

FROC. INST. RECH., ENG. (GB) VOL.86, PT.27 323-9 1972 CODEN:
PINLAR

DPSCRIPTORS: GAS TORBINES, TRANSIERT  RESPONSEF, SINULATION,
ENGINEBRING APPLICATIONS OF COMPUTERS, MECRANICAL ENGINEERING

IDENTIPIEES: EXPERINENTAL VERIFICATION, DYGITAL COMPUTER SIMDLATION
PETHOD, GAS TURBINE, DYNAMYC BEHAVIOUR, MATHENATICAL MODPL, TRANSIENT
RESPONSE, TEST RESULTS, TVIN SPOOL GAS TURBINE ENGINE

SECTION CLASS CODES: B5244, CB849

UNIPIBD CLASS CODES: TEGEAT, WHRZAN

A FEATHERATICAL MODEL WHICHE SIMOLATES THE TRANSTENT RESPONSP OF A
TNIN-SPOOL GAS TURBINE ENGINE OW A GENERAL PURPOSE DIGITAL COMPUTER IS
DESCRIBED TOGETBER WITH TEST RPSULTS YPRIPYING THP SIMULATION "
REPS)

466770 €7302312

COMPUTFR DIAGNOSYS OFP THF VW

KAMINSKI, R.K.

INSTRUIM, TECHNOL. (USA) VvOL. 19, WNO. 9 602 SEPT. 1972
COD¥N: TRTCAU

DESCRIPTORS: SPECIAL PURPOSPF COMPUTERS, VERHICLES, AUTORATIC TEST
EQDIPMENT, COMFPUTER ARCHITECTURE, ENGINEERING APPLICATIONS OF
COMPUTFRS

IDENTIFIERS: SPECIAL PURPOSF COBMPUTER, COMPUTFR DIAGNOSIS, ENGINE,
FARDWARF, TEST FROCEDURPS, IGNITION PEFRFORMANCR, ENGINE COMPRESSION

SPCTYON CLASS CODES: C8849, C9840 |

UNIFIFD CLASS CODFS: WMEZAN, XREAAF 1

SINCY MID-197%, ALYl VOLKSWAGENS HAVE BEEN EODIPPED POR A NNIQUE VW i
COMPUTER DIAGNOSIS, MORE THAN 60 SPPARATE CHRCKS TO DPTFRMINE THPE :
CONDITION UF R CAR HAVE BEEN FADE. EACR OF THESFE VRS CONTAIN SENSORS
AND WIRIRG WHICH ARE CONNECTED TO A SOCKET IN THE ENGINE COMPARTMENT.
AT THE DEALER:S SERVICF CENTER, AN UNBYLICAL CORD WILL TIP THE ¥W TO A
SFECIAL-PORPOSE COFPUTER AND THE APPROXIMATELY 21-MINDTE CHCKOUT WILL
BEGIN. SYSTEM RARDWARF AND TEST PROCEDURES ARF EXPLAINED IN TRHIS
ARTICLF (3 REFPS)
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466769 87302803, €7302311

DFSIGNING DIGITAL DATA ACQUISITION SYSTERS

WESTWICK, J.E.

INSTROM. TECHNOL. (USA)} VOL. 19, ¥NO. 9 85.-9 SFPT. 1972
CODEN: IRTCAU

DESCRIFTORS: COMPUTER GRAPHICS, DATA ACONISITION, AEROSPACE
APPLICATIONS oF COMPUTERS, ATROSPACP PNGYNPS, APROSPACF TEST
FACILITIES, GAS TNRBINES, TESTING

IDENTIFIBRS: DRSIGNING, DIGITAYL DATA ACQUISITIONWN SYSTEMS, COMPNTFR
HARDWARE, AEROSPACE, INDUSTRIAL GAS TURBINE FNGINF DEVELOPMENT, RHIGH
SPFEED, DISPLAY, TEST ENGINEER, GRAPRIC, TABULAR PORN, REAL TINME
PERFORMANCE, REAL TIMF MONITOR SOFTWARE, SOLID STATE HARDWARE

SPCTION CLASS CODES: CBB49, CR44UO0, RLT40

ONIFIRD CLASS CODRS: WMEZAN, WGEAAJ, ZLGAAP

DIGITAL DATA ACQUISITION SYSTEM DEVELOPMENT AND DESIGN HAVE HECOMP
MORE SOPHISTICATED WITH THE AVAILABILITY OF SOLID~STATR COMPUTFR
HARDWARE AND REAL-TIME MONITOR SOPTWARF.. A NEW SYSTEM, RASED ON DESIGN
GUIDELINES REVIEWED IN THIS ARTICLE, AT GH:S DETROIT DIESEL ALLYSOW
DIVISION SUPPORTS AEROSPACE AND INDUSTRIAL GAS TURRINE FPNGINF
DEVELOFMENT PROGRARS. THE COMPUTER-BASED SYSTEM PROVIDES HIGR SPEED
ACQUISITION OF DATA, DISPLAY OF REAL-TIME PERPORNANCE TO TRE TEST
ERGINFFK AND QUICK RETUR¥ OF FINAL PFRFORNARCE RESULTS IN GRAPHIC AND
TAEULAK FORM

466713 C73022%85

SOLUTTON OF DYNAMICS OF INDIRECT CONTROL OF SHIP-PROPULSION SETS ON
AN ANARLOGUE COPMPUTER AFPFLIEC TO THE CKD TYPE 6L 525 II PV MARINE
ENGINF

SUBRT, M,

C2ECl. HEAVY TINRD. (CZPCHOSLOVAKIA) NO.1 18-25 1972 CODEN:
CZEIAK

DESCKIPTORS: STARILITY, RON~-LINFAR SYSTENS, CONTROLLERS, ANALOGUER
COMPUIER METHODS, MARINE SYSTEMS, HFAT SYSTEMS, CONTROL ENGINEERING
AITPLICATYONS OF COMPUOTERS

iDPNTITIFTIPRS: ANALOGUF¥ COMPUTER, MARINFE PENGINE, DIESPEL ENGINE,
LCONTR0L SYSTFPMS, PROPORTIONAL PLUS TNTRGRAL, CONTROLLER, PROPELLER,
GENFRATOR, CENTRIPUGAL GOVERNOR, DISTRIBUTiI®S GEAR WITR SLIDR VALVE,
SERVOPISTON, RLASTIC PPEDBACK, DROOP, SAIP PROPULSION SETS, RARMONIC
DISTURBANCES, LOAD STEP CHANGES, CONSTANT SPEFED STABILISER

SKCTION CLASS CODES: CBBuU6, C9980, C6620, C6690

UNIF®1&T CLASS COLES: WMEKAS, XTMAAH, VEEAAW, VEVAAC

For - +LIABLE AND SAFF OPERATION OF SHIP-PROBLPM SPTS WITH DIESEL
BENCiNtD, THE DFHAVIOUR OP THPSFE SPTS AS CONTROL SYSTPMS RUST RE KNOWN
iw AD¥}<vF, THE FXISTING MPTHODS DO NOT EWNARLE THE PROPFRTIES OF THESE
Suie  PC BP UFTPEMINRD WITHR ADFQUATE ACCURACY AND THE TPSTS TO BE
Sl T GUT GN PINISHSD SETS LEAVING THR PACTORY. AN ANALOGUER COMPUTER
LI Lwe WG TS NGHLINEAR  PROPLEM IS OPPERED. A PROPORTIONAL PLUS
BT¢0RAL CONTHROLLFR 1& USED IN A SYSTEM OF DIESFL ENGINFP, GEAR BOX AND
FLOTLLCE UR GFNPEATON. THE BFPHAVIOUR WAS STUDIED POR STORMY WERATHER

A R VAT

*3 pe L} O,
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65706 17302010, C7301127%

NERVA PLIGHT PENGINFE CONTROL SYSTEM DESIGN

NORMAN, H.B., PARZIALE, PF.A., SALOJA, J.X., SCHENZ, R.*., JR. :
WESTINGHOUSE ELECTRIC CORP., SACRAMENTOC, CALIP., USA

NOCL. TECHROL. (USA) VOL.15, NO.3 Bg7-54 1972 CODEN: NUTYBB

DESCRIPTORS: ABROSPACE PROPULSION, AUTOMATIC CONTROL APPLICATIONS,
WUCLEAR POWER, NOCLEAR SYSTENS, ARROSPACE COWTROL

IDENTIFIERS: NERVA PLIGHT ENGINE COWNPROL SYSTEM DESIGN, WOCLEAR
ROCKET ENGINY, MULTILOOP CLASSICAL CONRTROLS DESIGN APPROACH, RIGH
DEGREF OF COUPLING, MULTIVARIABLE NATORE, SYSTRM MODEL LINEARIZATION,
SYSTEM SIBPLIPICATION, OQUADRATIC OPTINAL CONTROL DESIGN, TRANSIENT
PEPRPORMANCE, DIGITAL INPLEMERTATION

SECTION CLASS CODES: C7854, B4760

UONIPIED CLASS CODES: VMKGAA, ZLKAANM

HODERN CONTROL SYSTEN THEORY RAS BREER APPLIFD TO TRE DESIGN OP TEHE
CONTROL SYSTEM POR THE WERVA NUCLEAR ROCKET PFNGINE. HNULTILOOP
CLASSTCRL. CONTROLS DESIGN APPROACH HAS BEEN NSED PREVIOUSLY IN THE
ENGINF TPST PROGRAM. TRE CONFPIGORATION AND OPERATION OF THE PNGINE
SYSTEN WITH e RESULTING HIGH DEGREE OF COUPLING AND THE
PULTIVARIABLY NATURF OF TH® SYSTEN BSTABLISHRS A NERED POR MODERN
CONTROL TECHNIOQUES WITH CONSIDERABLE ADVAWNTAGRS OVER CLASSICAL
HETRODS. THE DESIGN PROCEDURE CONSTSTS OF SYSTPM MODEL LINRARIZATION,
SYSTRR SIMPLIPICATION, AND THE QUADRATIC OPTINAL CONTROL DFESIGN.
TRANSIENT PERFORMANCE RESULTS HAVE BEEN OBTAINED PROMN DIGITAL
INPLEMENTATION OF THE CONTROL SYSTFEM

865689 C7301118

DIGITAL CONTROL OF AN INTERNAL COMBUSTION ENGINE: THE INTPRFACE
DESIGN PROCESS

NICHOLS, J.A., ALLAW, J.J., I1I s+ MCDONRFLL DOUGLAS CORP.,
HUNTINGTON PEACH, CALIF., USA

+ US DEPT. CONMPRCE, IEERR

PROCPEDINGS OF THE TRCHNICAL CONPERENCE :ISLANDS OF APPLICATION:
157-65 1972

8#-13 JuNE 1972 US DEPT. COMMERCF, IEFEE TOKYO, JAPAN

PURL: IFPEPF REW YORK, USA

DESCRIPTORS: INTERNAL COMBUSTION ENGINES, DIGITAL CONTROL

JDENTIPIERS: DIGITAL CONTROL, INTRERNAL COMBUSTION ENGINE, INTERFACE
DFSIGN PLOCESS, POWRR OUTPUT, POPL CONSUMPTION, OPWRATING TRMPRRATORES
» EXYHAUST BMTISSIONS

SPCTION CLASS CODES: C78%1, C8846, C8849

UNIFIFD CLASS CODES: VMKCAD, WMPKAS, WHPZAN

A DIGITALLY CONTROLLED TEST BED FOR INTERNAL CONBUSTION ENGINES RAS
BEEN BUILT AND TESTED. THE PURPOSE OF THE WORK, HOWEVER, WAS TO
EXAMINE THE INTERFPACE DESIGN PROCPSS. THF INTERPACE DESIGN PROCESS IS
DEVFLOPED IN GFENERIC AND THEN SPECIFIC TPRMS. THE DEVELOPMENT OF THE
JIC ENGINY TEST BED FACTILITY IS THEWN DESCRYBED AS AN EXANPLE OF THE
MFTROD,. SPECIPIC RFSULTS ARR GIVEN POR THF PARTICOLAR APPLICATION, AND
THT GENERAL APPROACH IS EVALUATED (1 REPS)
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46%640 C730074

THEORETICAL DPSIGN OP AN ADAPTIVF CONTROLLER POR AN T.C. ENGINY

GILL, K.P., HARLAND, G.P., SCHWARZPNBACH, J.

CONTR, AND INSTRUM. (GB) VOL .4, 0.9 %0-3 OCT. 1972 CODEN:
CTLIAW

DESCKIPTOKS: HFAT RNGINES, ANALOGUP COMPUTER MPETHOADS, ADAPTIVR
CONTROL

IDENTIFPIERS: ANALOGUE CONPUTER, THEORETICAL DESIGN, ADAPTIVE
CONTROLLFER, INTRKNAL COMBUSTION RNGINE, SPEED CONTROL

SECTION CLASS CODES: C7851, C6660, C9980, CB8a6

UNRIFPIED CLASS CODRS: VNKCAD, VENAAG, XTMAAR, WNERAS

AR I.C. ENGINE~-SPEED CONTROL SYSTEM HAS BFEN INVESTIGATPD
THEORETICALLY ON AN ANALOGUE COMNPUTPR TO DETERMINE THF DEGREE OF
INPROVEMERT IN EXISTING SPFED-CONTROL SYSTEMS THAT CAN BE OBTAINED BY
OSING ADAPTIVE TFCHNIQUES (3 REPS)

uesS6ug Cc7301073

COMTUTER CONTROL POL IC FNGINPS DEVELOPMPNT

BLOXHAM, R.D., JONPS, T.P., WORGATROYD, W., WING, R.D.

CYaRT. MECH. FNG. (GB) VOL.9, WO .9 5861 oCT. 1972 CODEN:
CHAGAT

DRSCRTPTORS: HPEAT KNGINES, CONTROL PNGINPERRING APPLICATIONS OF
COMFPUTERS

IDENTIFIPRS: INTERNAL COMRUSTION PNGINFS, REAL TIME COMPUTING,
COMPUTKiE CONTROL, DRVELOPMENT, OPTIMUM PQUIPHENT, PROGRAMNING, TEST
PACILTTY, ENVIRONMENTAL STUDIES, CYCLIC PLUCTUATIONS, PERKINS
FPRODICTION DIESPEL ENGINE

SPCTION CLASS CODPS: C7851, CBBu6, CBBGY

UNIFIPD CLASS CODES: WMKCAD, WMERAS, WMEZAN

DEVFLOPMENT OF THE OPTINUM BQUIPMENT AND PROGRAMMING NERCESSARY FOR A
VFRSATILE COWMPUTPR-CONTROLLED IC PNGINES TEST PACILITY HRAS RERN
CARRTED OUT IN THE MECHANICAL FENGINEERING DEPARTMENT AT IMPERICAL
COLLEGE, LONDON. ENVIRONMENTAL STUDIES OPF A WIDELY VARYING NATURF BAVE
BEEN TFF PRIMARY OBJECTIVE ARD THE PACILTTY HAS ENORBOUS POTENTIAL POR
GENFRAL FNGINE RESEARCR PARTICOULARLY IN THE DEVELOPMENT STAGES OF
PRODUCTION ENGINES. THE OVPRALL PPERPORMANCE OF THIS PROTOTYPE
ALL-DIGITAL CONTROL AND ANALYSIS SYSTFN BAS ALREADY SHOWN TIME SAVINGS
OF 10:1 IN PRE-PRODUCTION TESTING POR ONE MOTOR MANUFACTURER. THP
GENERAL ATMS OF THE FROJECT ARE TWOPOLD: (I) PO DENONSTRATE® THE NSE OP
COMPUTER: IN ENGINE DEVEPLOPRRNT: (JI) TO PROVIDE THER BASIC PACTLITIPS
REQUIRED rOoR SOPHISTICATRD EXPERIMENTS ASSOCIATED WITH RNGINES
RESEARCH AND TO DEMONSTRATE THER POTENTIAL OPF REAL-TIME COMPUTING 1IN
THIS CONNKCTION. THE PIRST DEMONSTRATION OPF THIS KIND, RPLATPD TO
CYICLIC FLUCTUATIONS ON A PPRKINS PRODUCTION DIESEL ENGINE, IS
UFSCRIBFD
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855590 C7225377

A PLUIDIC SENSOR ¥OR CLOSED LOOP ENGINER ACCELERATION CONTROL

WETZEL, A.J., ARNETT, S.E., HIGH, R,

FLUID. Q. (USA) VOL.B, NO.2 6879 APRIL 1972 CODEN: PLQUA2

DESCRIPTORS: HEAT ENGINBS, ACCRLERATION CONTROL, PLDIDICS,
NONELECTRIC SENSING DEVICBS, CONTROL ©ENGINRERING APPLICATIONS OF
COMPUTERS

IDPNTTIFPIRRS: FLUIDIC SENSOR, CLOSPD 1lOOP, ENGINE ACCELERATION
CONTROL, RYBRID CONTROLLER, COMPUTER, PORL CONTROL, TUORBO GAS
! GENERATOR ENGINES

SECTION CLASS CODRS: C7557, C7322, C7422, C8825

AN ANALYTICAL AND DEMONSTRATION PROGRAM WAS CONDUHCTED TO KVALUATR
THE APPLICABILITY OPF A UNIQUE ACCELBRATION PARAMETER POR TURBO--GAS
GENPRATOR ENGINES. THIS PARAMETER 1S THE PNGINFE ATRFLOW GENBRALIZED TO
THE COMPRESSOR DISCHARGE STATION. CONTROL-ENGINE TESTS WERE CONDUCTED
USING A HYBRID CONTROL SYSTEM AND A J85-GE-7 ENGINE. THE BYBRID
CONTROLLFR CONSISTED OP PLUIDIC AND PLECTRONIC SENSORS, THE AFPAPL IBM
1800 COMPUTER AND AN ELECTRORYDROMECHANICAL PFUFEL CONTROL. IN THIS
PAFPFR THE PINDINGS OF TRE PROGRAN, WITR PARTICULAR PMPHASIS ON THE
PEATURES OF A FLUIDIC SEWSOR WHICH WAS USFD T0O MBASURP THE PARAMPTFR,
AND THE COWTROIL PROGRAMMIWG FPLEXYBILITY AVATLARLE WITH THE IBM 1800
ARE DISCUSSED

847278 C72242%8
y REMOTE TEST SITE COMPUTATION OF COMPLPXY PNGINE TINLET DYNAMIC
FPARAMETERS 0SING AN ANALOG COMPUTEFP
SETTH, PFP.L., PLEFTHOOD, P.M. : MCDORNFRLL ATRCRAFT CO., ST. LOUTS,
mo., USA
ISA TRANS. (USRA) VO1..11, NO.? 56-60 1972 CODEN: ISATAZ
DFSCRIPTORS: APROSPACE APPLICATIONS OF COMPUTERS, REAL TINE SYSTFNS,
ANALOGOY COMPUTER MPTHODS, HEAT ENGINES
IDENTIFIERS: RFAL TINE COMPUTATION, DISPLAY, ANALOGUE COMPUTPFR, 1
REMOTE TEST SITE COMPUTATION, COMPLEX ENGINR INLRT DYNAMIC PARAMETERS,
DYNAMIC PRESSUKE  DATA SIGNALS, INTEGRATED CIRCDIT OPERATIONAL
: AMPLIFIERS, PRATT AND  VWHITNEY ENGIRE  PARAMETERS, HARDWARE,
1 COMPUTATIONAL CIRCUITRY, PLAGGING PULSFS, DIGITIZATION, COMPUTFR
! ANALYSIS
SFCTION CLASS CODES: C8829, C99%0
A SYSTEM TO PROVIDE RFAL-TTNE COMPUTATION AND DISPLAY OF CONPLEX
ENGINE INLET DISTORTION PARAMETERS, COMPUTED PROM A LARGE NUMBER OF
DYNAMIC PRESSORE DATA SIGNALS, WAS SUCCESSPULLY IMPLEMENTED USING
‘. INTEGRATFD CIRCUIT OPERATIONAL AMPLIPTPRS AS THFE PRIMARY ANALOGUER
1 COMPUTATIONAL ELEMENTS. PRATT AND WHITNEY ENGINP PARAMPTERS ARE SHOWN
f AND HARDWARE DTAGRAMS OF THE COMPUTATIONAL CIRCOITRY ARE EXPLAINED.
] ALSO SHOWN 1S HOW THE SYSTFM PROVIDED PLAGGING PULSES TO THE RAW DATA
‘ TAPES POR SOUHSEQUENT DIGITIZATION ARD CORPUTER ANALYSIS OF :WORST

. CASF:  DATA, VWITH RESULTANT TIMPROVEMENT 1IN TEST DATA AT SIGNIPICANT
: SAVIFGS 1IN TIME AND MONFY (4 RPFS)

M i
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a46709 C7223638

THE VIBRATION OF FENGINFE CRANKSHAPTS-A PAST NUMERICAL SOLUTION

CRAVEN, AR.H., HOLMES, R. s ONIV. SUSSPX, BRIGHTOR, FNGLAND

INT. J. NUMBER. METH. ERG. (GB) voL. 5, wO. 1 17-24 SPPT.-OCT.
1972 CODEN: IJNMBR

DESCRIPTORS: NUMERICAL METRODS, PHYSICS

IDENTIFIERS: YYBRATION, ENGINE CRANKSHAPTS, FAST NUMERICAL SOLUTION,
DYNAMICAL EQUATIONS, MNOTION, CLEARANCE TOLERANCE, BEARING, MININON
PILM THICKWESS, CLEARANCE TOLERANCE, COMPUTER TIME

SECTION CLASS CODERS: CB8240

THIS PAPER DESCRIBES A VERY PAST NUMPRICAL METHOD FOR SOLVING THPF
PULL DYWNAMICAL PFOUATIONS GOVERNING THF MOTION OF THE CRANKSHAFT AND,
AS AN FPXAMPLE, TRE MPRTHOD IS USPD TO CALCULAT® THF FRPPRCT OF CLPARANCE
TOLERANCE OW THE PERPORMANCE OP A TYPICAL BEARING. IT WAS FOUND TRAT
THE MINIMDM FILM THICKWNESS 1S NOT GREATLY APFPECTED BY THE CLEARANCE
TOLFRANCE, SUGGESTING THAT R PAIR DEGREE OF VARIATION OF CLEARANCE CAN
BEE BALLOWED {3 REPS)

036915 C7222%38

TURBRINF TORQUP COMPUTER

PATENT NO.: UR 1266262 ASSIGNEES: BENDIX CORP. FILED: 20 MARCH
1970

ORIGINAL PRTENT APPL. NO.,: DSA 810668

PRIOCRITY DATE: 26 MAR 1969

8 MARCR 1972

DESCRIPTORS: FNGINEERING APPLYCATIONS OF COMPUTPRS, TORBINES, TORQUE
MEASUREMENT, ABRROSPACE APPLICATIONS OP COMPUTERS, SPECIARL PURPOSE
COMPUTERS

IDENTIFPIFRS: TURBINR TORQUP COMPUTER, HELICOPTERS, RESERVE
CAPARILITY, STATIC PRESSURE, AMBIENT TEMPERATURE SIGNALS, ADJUSTMENRT
DEVICE, ENGINE CHARACTERISTICS, COMPENSATYF

SFCTICON CLASS CODBS: C9650, €8829

A  TURBINE TORQONE COMPUTER 1S DISCLOSED FOR WELICOPTERS. IT COMPUTFS
THF RESFERVE CAPABILITY OF THE TURBINE BY OPERATING ON STATIC PRESSURE
AND AMPIFNT 1EMPRRATURE SIGNALS, TO PRODUCPE A SIGNAL CORRFSPONDIRG TO
RATED TORKOHE AT THAT PRESSURE AND TEMPERATURE. OPERATING OW THIS
SIGNAL AND A SIGNAL CORRESPONDING TO THE TORQUE OUTPUT OF THF TURBINE,
IT PRODUCES A SIGNRL CORRESPONDING TO PERCENTAGF MAXINOUM RATRD TORQUFR
BEING PRODNCED BY THE ENGINF, PREFERABLY A SUBNORMAL ADJUSTMENT DEVICE
TS CONNECTFD RPTWEEN THE TWO PARTS OF THRE COMPUTER POR ADJUSTING THE
RAT¥D TORQDE SIGNAL TO COMPENSATE POR SUB-NORMAL FNGINF
CHARACTERISTICS
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8436%519 A7258940, C7222131

AN ANALYSIS OF EACH ERGINE CYCLE USING A DIGITAL ELECTRONIC COMPUTER

RIGASRHINO, Y., YOSRIMURA, K. t OSAKA CTITY ONIV., JAPANW

MEMN. PAC. ENG. OSAKA CITY UNIV. (JAPAN) VYOL.12 25-37 DEC. 1971

CODEN: MFPEOAR

DRSCRIPTORS: CONBUSTION, COMPUTFR APPLICATIONS, HEAT ENGINES,
ENGINEERING APPLICATIONS OF COMPUTERS, ANALOGUE-DIGITRL CONVERSION

IDENTIFIBRS: A/D CONVERTORS, DIGITAL ELECTRONIC CONPUTER, DIGITAL
DATA PROCESSING DEVICE, INSTANTANROUS CHARACTEBRISTIC VALUES,
COMBUSTION, CYLINDER PRESSORE, INTERWAL COMBUSTION EPENGINE, GAS
CONDITYON, POWER UP, EXHAUST GAS CLEANING, CYCLE SIMUOLATION, ANALOGNE
DATA RFCORDER

SKCTION CLASS CODES: AOWOO, CB829, A0240

THF COBBUSTION IR A CYLINDER OF AN INTERNAL COMBUSTION PENGINF IS
COBPLPTED 1IN A VERY SHORT TIME, AND ALSO VARTIOUSLY INPLUERNCED BY MANY
PACTORS. 1IN VIEW OF THE PACT THAT COMBUSTYION CRANGES CYCLE TO CYCLE,
IT TS VERY DIFFICULT IN TECHWNIQUE TO KNOW THE GAS CONDITION IWN A
CYLINDER DIRECTLY. BUT IT IS ©PESSENTIALLY NECESSARY TO ANALYZF AND
ESTIMATE A COMBRUSTION CONDITION CYCLE TO CYCLE IN ORDER TO SOLVE THPE
PROBLFM OF POWFR UP OR EXHAUST GRS CLEANING. IN OTHER HAND, FOR
ANALYZING 2 COPMBUSTION CORDITION, PROCFEDURFE OF CYCLE SINULATION IS
USED. IN THIS CASE, IT 1S NOT EASY TO ESTIMATE HEAT RELEASE RATE OF A
PRF-MIXTURE ENGINE IN COMPARISON WITH A FUFL INJECTION ENGINE. IN THIS
PAPER, 1IN ORDER TO ANALYZR AND FSTIMATE A COWBUSTION, THE PRESSURE
VALDE IN A CYLINDER, WHICH CAN BE MEASURED RELATIVELY EASILY AS AN
INSTANTANEOUS VALUE, IS MEASURED WITH USE OF AN ANALOGOF DATA RPCORDER
AND 1ITS DATA IS TRANSPORMED TO DIGYTAL DATA RY A-D CONVERTOR. APTPR
THIS PROCFEDURE BY USING A DIGITAL ELECTRONIC CONPUTER AND THIS DIGITAL
PRLCSSURE DATA, SOME CHARACTERISTIC VALUES OF COMBUSTION ARE CALCULATED
AT EACH POINT OF A SMALL CRARK ANGLE INTRRVAL, POR RXAMPLF, THR
POLYTROPIC EXPONENT, THE BATE OF PRESSURRE INCRRASE, THE RATE OP
CYLINDEER VOLUME CHANGE, THE GAS TENPERATURE, THE SPRCIFIC HEAT RATIO
AND THE RATF OF GAS HEATING. AND THEN THE MEAN EPFECTIVE PRESSURE AND
THE TOTAL HEAT RELEASE ARE CALCULATED {5 REPS)
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435441 ©7220939

ENGINF SPEED AND CLUTCH SYNCHRONT?ING CONTROLS INCLONTNC
TRANSMYISSION CONTROLS

NUMAZAWA, A., 1TO, O.

PATENT NO.: DSA 3645366  ASSTGNEES: NIPPONDPNSO, K.K.  FILED: 1
JUNF 1970

ORIGINAL PATENT AFPL. NO.: JAPAN  UU /U385

PRIORTTY DATE: 3 JuUN 1969
! 29 FRR. 1972
| DESCRIPTORS: SPEEL CORTROL, ROAD TRAFFIC, LOGTC CIRCUITS, DIGITAL

CIRCUITS, CLUTCHES

IDENTIFIERS:  ENGINE  SPRED  AND CULUTCF SYNCHRONIZING CONTROL,
TBANSMISSION  CONTROLS, ELECTRONIC COWTROL SYSTEM, GEAR SHIPTS,
SYNCHRONOUS CLUTCH SRAFT SFEEDS, PRESHIPT PREDICTIVE COMPUTER, DIGITAL
LOGIC CIRCOITEY

SFCTION CLASS CODES. C76461, C7322

AN FLECTRONIC CONTROL SYSTEM FOR A CLOUTCH LOCATED BETWEEN AN ENGINE
AND &  VARTARLE KATIO TRANSMISSION INCLUDRS MEANS TO DRT®CT THE SPEFRD
OF THE INFOT AND OUTPUT CLUTC!! SHAPTS, AND TO CON/:OL THP ENGINP SPEED
BEFOR Y DURIRG  GFAR  SRIPTS SO THAT THF CLOTCH MWILYL FENGAGF AT
SYNCHKONODS  CLUTCH  SRAPT SPPFEDS. & SPKCIAT. PRESHIPT PRRDICTIVR
COMPUTER NEANS 18 Nn8SEn 8 COMPIRATION  WTITH SPKCYAL DIGITAL LOGIC
CIRCHITRY 0 TMSURE KPLIABLE AND OPTIMUM OPHRATION

435232 C722C814
g PLOILYC CGOVERNOR SYSTEM
[ PATENT NG .: UK 1266415 ASSLGNFFS: BENDYX CORP. FTLFD: 7 MARCH
; 1969
ORIGINAL PATENT APV . NOL: USH 71297¢
PRICRKITY DATF: 14 FAR 1968
&5 MARCY 197%
. CESTHRTETURS : SHEED CONTROL, PLUIDICS, DIGITAL CIRCUITS, CONTROLLERS
ICYNTiFlERD: FLUIDIC GOVERROR SYSTEM, COWNTROLLING, PLUID PULSE
GENERATORS, THRAIN PULSPRS, ENGINE STFPD, PLOIDIC CIRCUITRY, FPLUID POLSFE
EaxUR SIGNAL, PREQUEWCY
SroP iGN CLASS CONES: C7322, C7410
DILCLOS Y A TYSTEM POR CONTROLLING THE SPR®D OP AN PENGINP, IT
EMPLOYS  PLUID  PULSE  GENERATORS PLRODUCING POLSES, HAVING A PREQUENCY !
KEPRESENTING THF SPERD OF  TRR PNGTYE, AND FORTRYR TRAIN PULSPS POR
AUPTSENTING A DESTEYD ENGINY SPURD VALY, TH¥ POLSE TRAINS ARF PED TO

A A A

FLoulul  CYgOoh ey FRODOC ING A STt eulLl v ERROR STGNAL HAVING A
ZHED GV Wi VARNLES WITH Ty FREOK RYGWM AND WHICH CONMTROL THFR
caosN ow Tr Dol A ERRON
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824526 C7219772

PRACTICAL APPLTCATION OF COMPUTPRS TO AUTONOTIVE ENGINE BPARING
DESIGN

SPIKPS, R.H., PIRAULT, J.P.

ERD BENG. MATPR. AND DES. (GB) VOL.15, NO.6 493-6 JUNER 1972
CODEN: FMADA3

DESCRIPTORS: ENGINFERING APPLICATIONS OF COMPUTERS, COMPUTRR—AIDED
DESIGN

IDENTIPTERS: COMPUTERS, AUTOMOTIVE ENGINE REARING DESIGN,
LUBRICATTON, HYDRODYNAMIC PRRPORNANCE OF THP OIL, RIG PND BRARING

SECTION CLASS CODES: C8829

DESCRIBES HOW THE COMPUTER MAY BE USED IN CALCULATIONS CONCERNING
THE LUBRICATION SYSTEM AND HYDRODYNANIC PERPORMANCP OF THE OTL IN A
BIG END BEARING (7 REPS)

424278 A7248636, B7225961, C7219502

PROCFPDINGS OF THP 17TH INTERNATIONAL YSA ARROSPACF INSTRUMENTATION
SYMPOSIUN

+ INSTROMENT SOC. AMERICA

STD ROOK NO.: B7664 1154 0

1971

10-12 MAY 1971 INSTROMENT SOC. AMERICA LAS VEGAS, NRV,., 0OSA

FUBL: INSTRUMENT SOC. AMFRICA PITSBURGH, FA., USA

DESCRYPTORS: SPACE VEHICLPS IWSTRUMENTATION, COMPUTFER APPLICATIONS,
AEROSFACE INSTRUBENTATION, ABROSPACE APPLICATIONS OF CONMPUTERS,
ARROSIACE

IDEWTIPIPRS: AYROSPACE INSTRUMENRTATION, ENVIRONMENTAL INSTRUMENTATI -
ON, ARROSPACE COBPUTER APPLICATIONS, ENGIRE TESTING, OPTICAL
INSTRUMENTATION, WIND TUNNRL, TELEMETRY, SORPACE VEHICLE
INSTRUBENTATION, DATA PROCESSING, DISPLAY, MPASUREMENT TRCHNIQUES, IN
PLIGHT INSTRUMENTATION

SFCTION CLASS CODES: A2050, B3620, C8812

THE® POLLOWING TOPICS WFRP DRALT WITH: ENVIRORMPNTAL INSTRUMPNTATION:
AEROSPACE COMPUTER APPLICATIONS; IN-PLIGHT INSTROMENTATION; ENGINE
TFSTING; OPTICAL INSTRUMENTATION; WIND TUNNEL; TELEMETRY; SURFACE
VEHICLF INSTRUMENTATION; DATA PROCESSING AND DISPLAY; ADVANCES INW
MEASUDREMENT TECHNIQODES AND DEVICES. JRDIVIDUAL PAPERS WITHIN THE
SUBJECT SCOPE OF THIS JOURNAL WILL BPE ABSTRACTED IN THIS OR A
SUBSEQUENT ISSUFE
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Q421274 ¥223009%
DIGITAL DATA KFDUCTION METHODS POR AIRCRAPT ERGINP NNISE AWALYLIS

MCNEILL, H. : RERSSELAFR POLYTECH. TRST. CONNECTICUT, HARTPORD,
USA

SOUND AND VIPR. (DSA) VOL .6, KO 4 26-9 APRIY 1972 CODEN:
SOVIAJ

DESCRIPTORS: ACOUSTIC NOISY, SONIC MFASDRRMANTS

IDENTIPIERS: DIGITAL DATR REDUCTION METHODS, AIRCRAPT ENGINE NOISE
ANRLYSYS, ANALOGUR ELECTRONIC ANALYSFRS, AWNALYSIS TIME, PAN NOISE
SPECTRUN

SECTION CLASS CODES: B3810

DIGITAL DATA REDUCTION METHODS FPOR ANALYZING ATRCRAPT FNGINE NOISE
CHARACTRRISTICS ARF DISCUSSED. THR #PPROACH TS SUPBRRYOR TO THOSP
EMPLOYING ANALOG ELECTRONIC RMILYZERS JRCRHSE  OF RPDUCED ANALYSIS
TIMF, LOWER COST, AND IMPROVED YNFORMATIC.: ¥YXCAANGYK RESULTING FROM THP
ANRLYTICAL TECHNIQUE STANDARL "&TYON THAT :35 POSSIRLF. ANALYSIS OF 1
FAN NOISE SPECTROM EXEXPLIPIFS BAPPLICETION (OF THE DIGITAL DATA
REDUCTION METROD {? REFS}

410013 CT217NR 3

COMPUITYFEH RYDED DESIGN Y COATHOL AN GAS FXCHANGY TN INTFERNAL
COMBUSTIOUN ERGIRF TN DIATOGRE MADF YITH A viDFO DISPLAY

PAPFZ, SV., BARKTLCH, (1.0.

SYRBE, M.

7 INTFERKAMA

LTD EOCY NO.: 3 4pr6 33%71 &

INTERKAMA 57Tn TNTERNATIONAD L ROZRBYS WITH RYXHIBRITION POR INSTRUNENTS
ANY ACTORATION 16 1-7 187

LT S T U L0 A TN TPRRKARA NDUSSELDORF, GRRMANY

vy ¥, DLLPEFOIYRC VYERLAG FURNTICH, GRREANY

LESCRY PFO &5 TOM: . TER pYLur LESIGN, FR&T ENGINES, ENGINEFRING
AEFPLICATIONS OF JGEPOIRES . Lisel A7 SYSTEMS, MEN-MACHINE SYSTEMS

TE=NTIFiENE PO A STROK & ERCINE, AN MACHRINE DIALOGUOE, COMPUTER
RIDYD SJEFSTEN, CORTROQL AND GAS FXCHaAMNGE, 18TFRNAL COMBUSTION, PNGINE
CONTROL, OTTIRIYATION, VIOPD DISPLAY

SECTLOR CLASL CODERS: CHBERG, C7551, CRRzs

LAYGUAGE: CERMAN

TRE PUTTING INTO LEYFECT OY TRYP NEMANDS MADFE ON THP DESIGNRR OF
ENGINYE DEPYNDS ON VARY PRAAMEPERS, AN OPTIADM SOLUTION CAN ONLY BF
POUNG  rw ZOAVMASTION  wITH HXPERIMERTS. THYIS TN TURN DRMANDS TIMPE AND
BONEY . DACGER 7O FPROTLITATR FIRDING THE SOLOTYOW, TWO PROGRAMS WRERE

SEY uy KSTH AsaUr ERCINE CONTHOL AND GAS EXCHANGE OF THE POUR-STROKE
(2 TSR Bl N D9 itid¥l 8y MEANS " A YYDEO DISPLAY CONNECTED WITH TRE
R T L T D e e Y DAL 1S SPOWN TN DETAYL ON THP RASYS OF
T A L, LRI IS S
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W09T9%  AT24B636, L722%961, C7216905

FROCEEDINGS OPF THE 17TH INTERNATIONAL 1SA ARRNSPACF INSTRUMPNTATION
SYNPOS1DN

; INSTRUMENT SOC,. AMERICA

STD BOOK NO.: 87664 1%8 0

1971

10-12 ®AY 1971  INSTRUMPNT SOC. AMFRICA  LAS VEGAS, NEV., USA

PUBL: INSTRUMENT SOC. AMERICA PITSBORGH, PA., USA

DESCRIPTORS: SPACE VEHICLES INSTRUMENTATION, COMPUTER APPLICATIONS,
AFROSPACF  INSTRUREWNTATION, AEROSPACE APPLICATIONS OF COMPUTERS,
AEROSIACE

IDENTIFIERS: AEROSPACE INSTRUMENTATION, ENVIRONMENTAL INSTRUMENTATI-
ON, 2RROSPACE COMPUTER APPLICATIONS, PNGIWE TESTING, OPTICAL
INSTRUMENTATION, WIND TUNNEL, TELEMETRY, SOURPACE  VEKICLE
INSTRUMENTATION, DATA PROCESSING, DISPLAY, MEASUREMBNT TECENIQUES, IN
FLIGHT INSTRURENTATION

SECTION CLASS CODES: A2050, B3620, C8812

THF POLLOWING TOPICS WERE DEALT WITH: ENVIRONMENTAL TNSTRUMENTATION:
AEROSPACE COMPOTER APPLYCATIONS; IN-FLYGBT INSTRUNENTATION; ENGINE
TEBSTING; OPTICAL INSTRUMENTATION: WIND TUNNEL: TELEMETRY: SURPACE
VEHICLF TINSTRUMFNTATION; DATA DPROCESSTNG AND DISPLAY: ADVANCPES TN
PEASURPMFNT TECHNIQUES AND DEYICRS. INDIVIDUAL PAPPRS WNITHTN THEP
SUBJECT SCOPE OF THIS JOURNAL WILL BE ABSTRACTED IN THIS OR A
SUBSEQUENT ISSUE

396731 C7213411

AIRCRAPT JET ENGINF FUEL CONTROL

PATENT NO.: OF 1256666 ASSYIGNEES: BODENSPEWFRK GERATE~TECHNIK
GMBH  PILED: 19 MARCH 1970

ORIGINAT PATENT APFL. NO.: GERMANY  P1920002.3

PRIORITY DATE: 19 APR 1969

15 pRC. 1971

DESCRIFTORS: HPAT SYSTFMS, TUREINES, FLOW CONTROIL, TEMPERATURF
CONTROL, CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, AIRCRAPT,
AFROSPACF APPLICATIONS OF COMPUTERS

IDENTIFIKRS: AIRCRAPT JET ENGINF FUEL CONTROL, THROTTLE LEVER,
$TRINMING: LEVFR, ADJUSTING, PFOEL SOPPLY, REGULATE TORBINE GAS
TEMPEKATUNRF, COMPUTER, EWNGINE OPPRATING CONDITIONS, ATRCRAPT ALTITUDE
DEVIATIONS

SPCTION CLASS CODES: C75%1, C7323, CRB25, C7326

PISCLOSPS A FOPL CONTROL SYSTPEM UTILISING A MAIN THROTTLE LEVER,
ALSO A :TRIMMINC: LREVER POR ADJUSTING TRE PUFL SOPPLY TO REGULATR
TURBINE  GAS TEMFERATURE. THE OPTIMUM TPMPFRATURFE OR TRIMMING LEVER
SFTTING 1S TDETRRMINED BY A COMPOTER ACCOUNTING FOR RNGINE OPERATING

CONDITIONS AND ATRCRAPT ALTUTUDFE DRVIATIONS PROM THE OPTIMUM, BEING
INDICATFD BY LAMPS, RTC
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385127 C7211404

FNGINFE FUEL CONTROL

PATENT NO.: UK 1258392 ASSIGNEES: ROLLS-ROYCF LTD. PILED: 23
DEC. 196R

ORIGINAL PATERT APPL. NO.: UK 59029/67

PRTORITY DATE: 29 DEC 1967
‘ 30 DEC. 1971
s DESCRIPTORS: AJRCRAPY, AEBROSPACE CONTROL, ARROSPACE APPLICATIONS OF
i COMPOTERS, CLOSED LOOP SYSTENS, MINIMIZATION, CONTROL ERGINEFRING
APPLICATIONS OF COMPUTPERS

IDENTIPINRS Y BNGINR PURL  CONTRDI., COMPUTER, MINIMISTNG, PUKTL
HEQUIREMENT, AIRCRAPT, CLOSED LOOP SYSTEM

SPCTION CLASS CODES: CI575, C8829, CRRAR2%
E DRSCRIRFS A SYSTEM USING A CONMPOUOTER ETC., FPOR MININISING TOTAL FUEL
REQUIREMERT OF ENGINES LOCATED TOWARDZ QGPPOSITFK SIDES OF AN AIRCRAFT
ETC. COURSE DIRECTION AND SPEED ARE MAINTAIFNED RY R CLOSED-LOOP SYSTEM
ADAPTED FOR VARYING RESPECTIVE PNGINE PUEL SUPPLIES IN OPPOSITE SENSES
TO OBTAIN MAXINMUM OQVERRLL EPPICYENCY PRTC.. AS JINDICATED BY
ACCELERATION OF THE AYRCRAFT, PARTICULARLY IN A C::F WHERE THY ENGINE
EFPICTIFENCIFS ARF DIFPFRENT

375770 C7210355

THE CDC STAR-100 A LARGE SCALE NETWORK ORTENTED COMPUTFR SYSTEM

HOLLAND, S.A., PURCFLL, C... s CONTROL DATR CORP., MINNEAPOLIS,
MINN,, USH

s IFEFE

S5TH ANNURL 1971 1IEFF INTERNATTIONAYL CORPUTER SOCIPTY COWFPFERENCE OR
HAKDWARF, SOPTWAREK, PIRERWARF ARD TRADR~OPPS (DIGPRSTS) 55-6 1971

22-24 S¥P 197" TEEE BOSTON, MASS., SA

FUBL s T¥FE NF¥ YORR, USA

DPSCRIPTORS : GFNERARL PUORPOS® CHOMPBUTRRS

YDENTIPIBRS : cDC STAR %00, NRTWORX ORIENTED COMPUTRR SYSTEN,
COMFUTPK SYSTEM, COMPUTING ERGINE, DYSTRIBUTED NETWORK, ARCHITECTURAL

SECTION CLASS CODES: C9610

AN  EXTHEMELY LARCE AND POWERFUL COMPUTER SYSTFM HAS BEEN DEVFELOPED
FY CONTFOL DATA CORPORATION (TEF STAR-100) FPOR THE USE AS A LRRGE
CCMPUTING  ENGIMF AT THE CENTER OF R DISTRIRUTFED NETWORK OF OTHER
COMPUTING SYSTERS. THIS PAPER OUTLINFS SCMF OF THE SALIENT FPEATORES OPF
THE STAE-100 SYSTEM AS WFLL AS SOMF CONSIDFRATIONS POR THF USFE OF THIS
S5YSTEY IM ITS INTERDED FNVIRONMENT

Lo Ca-1730 of A-20%)
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364901 C720731%6
RECENT DRVELOPMENT OF SHIPBOARD SUPER-AUTONATION
IMAMURA, H.
JARU (JAPAN) YOL .4, NO.U 3848 71
DESCRIPTORS: MARINE SYSTEMS, CONTROL ENGINBERING APPLICATION OP

CONPUTPRS
IDRNTIFIRRS: GRNFRAL PURPOSP OFPICER OR CREW PLAN, AUTOMATIC
i NAVIGATION SYSTENS, ENGINE PLANT CONTROL SYSTEM, SHIPBOARD AUTOMATION,
{ BLECTRONIC COMPUTER

SECTION CLASS CODES: C7574, CB8825

STUDYES OF SRIPBOARD AUTOMATION BEGAW IN JAPAN AHEAD OF THE REST OF
THE WORILD, AWD 10 YPFRARS AGO THFE WORLD:S FIRST AUTOMATED SHIP, THE
tKINKASAN MARU: WAS COMPLETED,., SINCE THREN, THCHNOLOGICAL TMPROVPHNPNTS
HAVE HEEN MADE ON SHIPBOARD AUTOMATION. THE :SRIKO MARU: THAT COULD
SUCCEED 1IN THFE DEVELOPMENT OF RIGHLY CENTRALYZED CONTROL SYSTEM OP A
SRIP WAS COMPLETED IN 1970 AS THE FPIRST SUPER- AUTOMATED SHYP IN THE
WORLD, BY TAKING PULL ADVANTAGES OF ELECTRONIC COMPUTER OW BOARD. IT
3 IS BELIEVED THAT THE PRUITFUL RPESULTS OBTAINED PROM THE TECHNICAL
A INNOYATION WIYLL BE WIDELY REPLECTED UPON THRER OBJECTIVES I.P., THE
1 MECHANTZATION OF HUMAR TASKS ON BOARD SRIP, THE INMPROVEMENT OF SHIP
SAPETY, AND ECONOMICAL OPERATIOR OF SHYPBOARD WORKS WHICH UONDOUBTEDLY
WILL BRING ABOUT THE PROSPRRITY OF THE FUTURR SHYIPPING CIRCLES

364832  C720724%

MACE AFPLIPD TO TWO CLOSPD LOOP CONTROL DDC SYSTEMS
, ST. JORNSTON, A.D., ST. JOBNSTON, A.
3 INSTRUM. PRACT. (GB) VOL, 26 ¥0. !  36-9  JAN. 1972 CODEN:
i INFAAT

DESCRIPTORS: SUPERVISORY AND PXFCUTIVY. PROGRAMS, CONTROL PNGINEERING
AFPLICATIONS OF COMPUTERS, CLOSED LOOP SYSTEMS, DIRECT DIGITAL CONTROL

TDENTIFIPRS: MACE, CLOSED LOOP, DDC SYSTEMS, MASTER CONTROL
FXECUTIVF, CHEMICAL PLANT, INTERNAL COMBUSTION PNGINE

SECTION CLASS CODEBS: C7563, C882%, C8829, C8370

DFSCRIBES TFE APPLICATION OF A MASTER CONTROL EXRCUTIVE TO THE
CONTROL SYSTEMS OF A CHEMICAL PLANT AND THAT OF AN INTERNAL COMBUSTION
ENGINE TEST BED. BOTH SYSTEMS BEING D.D.C

355027 C7205722

HISTORY AND APPLYICATIONS OF COMPUTERS

ALLEN, M.W.

KARBOWIAK, A.F., HPFY, R.H.
i STND POOK NO,: O 471 45853 8

INPORMATION, COMPUTERS, MACHINES, AND MAN 51-7 1971

POBL: WILEY LONDON, FNGLAND

DESCRIPTORS: DIGITAL COMPUTPRS, ANALOGUF COMPUTERRS

JLENTIPIERS: ANALOGUDF AND DIGITAL COMPUTERS, SLIDF ROLE, HISTORY OF
COMIUTERS, ARTTHOMETER, JACQUARD 1.00OM PRNCHED CARD SYSTEM, DYPPPRRENCE
FNGINF, ENTAC, FDVAC, APPLICATIORS OF COMPOTRRS

SECTION CLASS CODES: €8000, CARAN0O

162 (A~151 of A-203)




NAEC 92-1139
rile13, Cork. by 1.P.F. Urer 244 Page 46 _tenm 86 of 126)

r

346618 7204938

RFOUIREMENTS POR DIGITAL COMPUTER SIMULATION OF GAS TORBINE
PKOPOLSION SYSTFM PERFORMANCE PHASP 1: STEADY-STATE AND TRANSIENT
ENGINF. PERPORMANCE SIMULATION. PINAL REPORT, 1% JUL. 1969-30 JUN. 1970

ROTCHESON, L., ARNSTRONG, W.C., COOPPR, f.B.

REPORT NO.: AEDC-TR-71-28 TSSUPD BYg
STATION, TENN., USA !

USGRDR NO.: AD—720803 .

CONTRACT NO.: F80600-71-C—-0002

MARCH 1971

DFSCRIPTORS: SIMULATION, HEAT  FNCINPS, TORFINFPS, ENGINEERING
APPLICATIONS OF COMPUTERS

IDENTIPIERS: STEADY STATE PERPORMANCES, OFF LTNP RESULTS, ON LINE
EESULTS, DIGITAL COMPUTER SINULATION, GAS TNRSINF ENGINE, TRANSIENT
PERPORMANCE, CORF MFMORY SIZP, THROUGHPIT TIMRS, PROGRAMS, DTSPLAY
REQUIREMENTS, DYNAMIC COMPRESSOR MATHEMATICA. “ODELS

SECTION CLASS CODES: C9980

AVAILIABILYTY: NT1S, SPRINGFIERLD, VA. 22151, USA

PRESENT AND NFAR-POTORE RFQUIREMERTS POR THE ODITION OF DTGITAL
: COMPUTER SIMOLATION OFP GAS TURBINE ENGINE STPADY-STATP AND TRANSIENT
! PERFORMANCE TO THP PRESENT PNGIN® TRST PACYLITY AND PROPULSION WIND
TUNNEL PACILITY DIGITAL DATA CAPAEILITY WERE DETERMINED BASED OW
INFORMATION AND GUIDANCE PROVIDED BY THE AIR FORCE AERO PROPDLSIOW
LABORATURY AND VARIOUS GAS TURBINE ENGINF MANUPACTURERRS. DURING PHASE
1 OF THIS STUDY, DIGITAL COMPUTER HIGH-SPEED CORF MENORY SIZE AND
THROUGEPUT TIMES WERE DETERMINED AND ARE PRESENTED POR SEVERAL MODERN
STFADY~ STATP AND TRANSIENT MATHEMATYCAL MODEL SIMULATION PROGRAMS.
DISPLAY RFQUIREMENTS WERE ALSC DFTERMINED AND ARE PRESENTED POR PULL
DTILIZATION OF THE MATHEMiTICAL MODEL RESULTS, OPF-LINE AND ON-LINE
SOME PRELIAINARY KESULTS ON DYNAMIC COMPRESSOR MATHEMATICAL MODFPLS ARE
DISCUSSED

ARO INC., ARNOLD AYIR PORCE

|
|
;
|
|
;
E
|

246 IR G C7208504 i
ANALOGUYF INVESTIGATION OF TIE IREKTIA~COUPLED FRFE-PISTON ENGINE
MOORE, A. : NAT. ERGNG. LAiK., FAST ¥XILBRYDF, GLASGOW, SCOTLAND
FROC. INST. #H#(CH. BNG. (GBY vOil. 18%, NO. 53 72%5-32 19701
CtODEN: PIALAA
DESCRIPTORS ¢ MECHANICAL RNGINEBERING, ENGINFPRING  APPLYICATIONS OF
COMFUTEKRS, ANALOGUY COMPOTER METHODS
IDESTIPIFNG: INPRTIA COUPLED FREP PISTON ENGINF¥, ANALOGODP
IRVESTLCATION, FOURTIONS OF  MOTION, BNGINE OF PRACTICAL DIMENSIONS,
TORQh Y SHETIPLY, OVERALL MECHANICAI PPFICTENCY

FFCPTud CLASK (ODYS: CRAZ29, (9950
“ 4 TN sy e PraciiTer XN WHICH A PREE PISTON IS LOCATED INSIDE A
b SR AL SERY Y WUICR S ALSO RLT.OWED FRERDOM OF MOVEMENT IN THE
u' LY PITRECT oW bty TS TAKEN FROM THE URIT RY COUPLING THP PISTONS
tl B aceEn SRR puMt DYRECTLY INTO THE CYLINDER ASSEMBLY. TRHE
TLUA T IUND Gy LAY B ot THE DEVICE RKE PRUSERTED IN NON-DIMENSTIONAL
S b BCEREEEREDL YTty THP OAID OF AN ANALOGGOF COMPUTFR. RESULTS ARE
S M OR N A . L 31 PRACTICAL  DIRPNSINONS AND THE INKEERENT
ado ’t T SR A0 TOPOUE MBLTIPLY 1S CONMPIRMED. FSTIMATES OP
R S R S TEOLCYRNGCYT sRr INCLNDBPD

»
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336232 R7102663, €7201

AUTOMATIC TPST SYSTEM JPT ENGINF ACCESSORI®S

COMLPY, R.T. ; RCA, BURLINGTON, MASS., DSA

; IEEE, REGION 6, WPHA ¢

PAPERS PRESENTED AT .THE WESTERN ELPCTRONIC SHOW AND CONVENTION
21/4 6FF. 1971 .

28-27 AUG 1971  I®ER, REGION 6, WEMA  SAN PRANCISCO, CALTP., USA

PUBL: WESTERN PERIODICAIS CO. NORTH HOLLYWOOD, CALIP., OSA

DESCRIPTORS: AUTOMATIC ¥ TEST FEQUIPMPNY, APROSPACE TEST PACILITIES,
CONPUTER APPLYCATIONS, ANROSPACE APPLICATIONS OF CONPUTFRS, AUTOMATIC
TESTING i

IDENTIFIFRS: AUTOMATIC TEST SYSTEM, JET ENGINE ACCESSORIES, DESIGN,
RULTISTATION HARDWARF/COMPUTPR-SOPTWARE SYSTFN, CORTROL, INPORMATION
PROCESSING PROBLEMS, AEROSPACE TEST PACILITIES, AEROSPACE APPLICATIONS

OF COMPUTERS, REAL TIME DATA ACQUISITION, ANTOMATIC CALIBRATION,
AOTOMATYIC TESTING

SECTION CLASS CODES: B3610, C8829

THE DESIGN AND DEVELOPMENT OF A MULTISTATION
HARDWARFE/COMPUTER-SOPTWARE' SYSTEM HAS BPEN UNDPRTAKFN TO AOUTOMATE THE
CALIBRATION, TEST AND MAINTENANCE OP MECHANICAL ASSEMBLIES. THE SYSTEM
ATSJEA (AUTOMATIC TFPST SYSTEM POR JET ENGINFE ACCESSORIESY, HAS BEEN
DESIGNED AND PFPARRICATED USING CORMPRCTAL COMPONENTS. IT WILL HANDLE A
WIDE RANGE OF REAL-TINE DATA ACOUISITION, CONTROL AND INPORMNATION
PROCESSING PROBLENS. THF PIRST APPLICATION IS TO CALIBRATE AND TEST
JET ENGINF PUPL CONTROLS. THIS PAPRR PRESENTS THE SYSTEM RPQUIRFEENTS
AND HARDWARE/COMPUTER-SOPTWARE IMPLFMENTATION THAT WAS APPLIED TO
ACHIEVE THF SYSTEM PERFORMANCF GOALS

B4 (A-153 of A-201)
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+ 323668 C7124250
A GRAPHICS TFCHNIQUF POR THF DESIGN OF MULTIVARIAELP SYSTPAMS
PALLSIDE, P., SERAJY, H. s ORIV, CAMBRIDGP, ENGLAND
s TRE
STD BOOK NO.: O 85296085 X
8TH UKAC CONTROL CONRVENTION ON MUOLTIVARIANLE CONTROL SYSTPM DPSIGNW
AND APPLICATIONS 87-92 1971
1-3 sePr 1971 IPP MANCHPSTPR, PNGLAND
PUBL: IEE LONDON, ENRGLAND
DESCRYFPTORS: MULTIVARIABLE CONTROL SYSTEMS, COMPUPTER AIDED DESIGN,
TORBINES
IDEBNTIFPIERS: MULTIVARIABLE CONTROL SYSTENMS, DESIGN BY STATE PEEDBACK :
+ DESIGN BY OUTPUT PEEDRACK, COMPUTRR AIDED DESIGN, LINFAR TINE .
INVARIANT PMULTTVARIABLF FREDBACK SYSTRNS, PREQUENCY DOMAIN RESOLTS,
GAS TURPINE ENGINE CONTROL, INTERACTIVE GRAPHICS TECHNIQODE, DESIGN,
STATE OR ONTPUT FFEDBACK, INCOMPLETE STATE FPFFDRACK
SECTION CLASS CODFS: C882% i
R NEW INTERACTIVE GRAPHICS TECENTOUE FOR TEF DESIGN OF LINEAR,
TIME~INVARIANT MULTIVARIABLE FEPDRACK SYSTEMS ®I’H ANY NUMRER OF
INPUTS, STATES AND OUTPUTS IS DPSCRIBED. ™HE NMPTROD IS RASED ON )
NUMBER OF RECENT PREQUENCY-DOMAIN RESULTS PFOR PREDBACK DESIGN TO
ACRIEVFE LESTIRED CLOSFD~-LOCP POLE POSITIONS. THRESE ARE PAIRLY GPNERAL
AND PRACTICAL IN TPAT THPY ALIOW THE DPSIGNFR TO PEMPLOY PITHER STATE
OR OUTPUT PEEDPACK, AND COVER THE CASE OF INCOMPLPTE STATE FEERDBACK
WHERE WNOT ALL THP STATES ARE ACCESSIRLE ARD OF OUTPUT FEEDBACK WHERE
] TRFPRE ARF FEWFR OUTPUTS THAN STATRS. IN ADDITION THE DESIGWER CAR
4 SPECIPY THE RELATIVE TIGHTNESS OP THE PERDBACK TO EACH INPUT AND TREAT
i THF CASE OF FEEDBACK TO ONLY SOM¥ INPUTS, INCOMPLETE INPUT PEEDBACK.
THE MPTHOD IS RASFED ON A PROGRAM MVSD IN WHICH THP DRSIGRER POSITIONS i
TRE CLOSED-LOOP FOLES ON THE CRT DISPLAY BY MEBANS OF A LIGHT—PEN. A ‘
BRTIEF DESCRIPTION IS GIVEN PIRST OF THE THEORETICAL RESULTS POLLOWNED
. BY A DESCRIPTION OF THR INTRRACTIVE PROCEDURE AND FINALLY A DESIGN
i STUDY IS MADE OF A Z-INPUT, 2-POUPUT, 4TH ORDFR GAS-TURBINE ENGINE
, CONTROL PROBLFM USING THE TECHNIOUF

Bt L SRt A S
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322953 A7174839, B7138586, C712357%,

PROCPEDINGS OF THE NATIOWNAL ABROSPACE PLECTRONICS CONPERFNCE 1971

+ IBEE, DAYTOR SECTION, IERF, AEROSPACE AND BLECTRONICS GROUP

1971

1719 MAY 1971 YPPE, DAYTON SECTION, TIEFE, AEROSPACP AND
ELECTRONICS GROUP DAYTON, OBIO, USA

PUBL: IEBEE NEW YORK, OSA

DESCRIPTORS: SPACFE RESPARCH, AFRODYNANMICS, NOISE ACODSTIC,
CALCULATING APPARATUS, BIOPHYSICS, AEROSPACE, AYRCRAPT, ACOUSTIC NOISE
» COMPUTER APPLICATIONS, AIRCRAFT COMMONICATION, POWFER SYSTPNS,
NAVIGATION, COMPOTER ARCHITRECTURE, COMMUNICATIONS SYSTEMS DATA,

IDENTIFPIERS: JET ENGINE, NOYSR ABATENENT, ENVIRONMENTAL SENSORS,
WAKFE TUKRBULENCE, AVIONIC COMMUNICATIONS, RADIO, VISOUAL, SATELLITE,
RRCONNAISSANCE, NAVIGATION, SERCONDARY POWER SYSTRNS, COMPUTER SYSTPHNS,
TIME FREQOUENCY CONCEPTS, NICRORLECTRONICS, BIOCYBERNPTICS

SECTYON CLASS CODES: A2050, B3600, C7576, B2634

THF FOLLOWING TOPICS WERF DEALT WITH: JET ENGINFE NOISFE ABATEMENT,
ENVIRONMFENTAL SENSORS AIRCRAFPT WAKE TORBOLENCE; AVIONIC
COMMUNICATIONS, RADIO, VISUAL, AND SATELLITE SYSTEN; AIRBORNE
RECONNAISSANCE, PHOTOGRAPHIC ARD RADIOMRBTRTIC; NAVIGATION SYSTEMS;
SECONDARY POWERS SYSTEMS TPFOR AIRCRAPT: COMPUTER SYSTENMS; TINME
PREQUENCY CONCEPTS FOR AEROSPACF UTILTSATION:; MICROELECTRONICS AND
DEVICES; BYOCYBERNETICS. THPRE WERE 90 PARTICIPANTS PROM 2 COUNTRIES
59 PAPERS WERE PRESENTED, OF WRICH 44 ARE PUBLISHED IN PULL IN THE
PRESENT PROCERDINGS, AND 4 AS ABSTRACTS ONLY., INDIVIDUAL PAPERS WITHIN
TRF SUBJECT SCOPF OFP THIS JOURNAL WILL BE ABSTRACTED IN THIS OR A
SOBSEQUFENT I1ISSUFE
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l 322586 C7123W0

DIRPCT HYBRID CONTROL OF AN BNGINF USING ADAPTIVE LOGIC, ADAPTIVE
PROGRANNING AWND SPLP-ORGANISING STORAGE

CARTER, G.A., MAMDAWI, R_.H., PBVANS, P.J. s QUEER MARY COLL.,
LONDON, ENGLAWD
: IPR

STD BOOK NO.: 0 85296045 X

UTH UKAC CONTROL CONVENTION ON MULTIVARTRBLE CONTROL SYSTEM DERSIGN
AND APPLICATIONS 93-7 1971

1-3 SFP 1971 IFF MANCHESTER, FENGLAND

PUBL: IFRE LONDON, PNGLAND

DESCRTPTORS: BEAT ENGINES, SIMULATION, HYBRID COMFOTER NETHODS, SPLP
ORGANIZING STORAGE, LOGIC CIRCUITS, PROGRAMMING, MULTIVARIABLE CONTROL
SYSTENM

IDENTIPIFPRS: DIRFCT HYBRID CONTROL, HYBRYD COMPUTER SIMOLATION,
MUGLTIVARIARBLE CONTROL SYSTEMS, SELF ORGANISING STORAG®™, ADAPTIVE
IROCRAMMING, SMALL GRENFRAL PURPOSPE DIGITAL COMFUTERS, CONTROL AND
SGPFRVISORY ROLF, :HEDRISTIC: METHODS, SMALL MODRL STEAM PENGINE,
TEXTERNRL: COMPAPATOR CTRCUITS, ADAPTIVE LOGIC FLERENTS

SECTION CLASS CODES: C755%, C6120, C9950, C6240

IBE MOTIVATION FPOR THIS IS THE POSSIBILITY OF USING SMALL GFENERAL
PURPCSY? DIGITAL COMPUOTERS OF LOW COST IN A CONTROL AND SUPRRVISORY
ROLE OR ESSENTIAL PLANT. THE BMAIN CONCERNS ARE (A) PFLEXIBILITY OF THRE
PROGRAM SO THAT IT CAN BE USED WITVY A WIDE VARIRTY OF PLANTS, AND (B}
EVENTUAL RPLIABRILITY AND SIMPLICITY. THIS STUDY REPRESERTS A
PRELIMINARY JINVESTIGATION INTC THE PEASIBILITY AND EVOLUTION OF SUCH
AN APFROACH BASKL ON :HPURISTIC: METHODS. THF REQUIRED PLEXIBILITY OF
TRE PROGRAM IMPLIES THE USF OF ADAPTIVE OR :REURISTIC: NETHODS.
HOWEVER, JINSTEAD OF IMPLEMENTING ANY KWOWN :LEARNING: SCHEME, TRE
FnOGRAM 1IN THIS STUDY HAS BEEN EVOLVED STARTING WITH THE SIMPLEST
SCHEME IN ORDER TO FEEP ITS COMPLEXITY TO A MININMUM. SINCE RFLIARILITY
MATHER TARAN ACCORACY IS THF MAYN CONCERN, THP SYSTEM DESCRIRED IS
DFSIGNFD 70 DEAL WITH SITUATIONS THAT ARE LTIKFLY TO OCCUR DDRING START

LY  ANL ARE  THOSE OCCURRING DUE TO LARGE PERTURBATIONS DURING NORMAL
OFFRATION

———
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322%64 ATVIS040, B7139741, CP12312)

PROCERDINGS OF THE 1971 INTVRSOCTRTY PNEBRGY CONVPRSTON PNGINPPRING
CONPERENCE

+ SOC. AUTOMOTIVE ENGRS., ANPRICAN CHEM. SOC., AMERICAN TNST.
AERORAUTICS AND ASTRONAUTICS, AMNPRICAN SOC. MPCH,. ENGRS., IEERE,
ARERICAN INST. CHEM, ©PENGRS., AMERRICAN NUCL. SOC., AMERICAN POWER
CONPERENCE, MARINF TECHNOLOGY SOC

1971

3-5 AUG. 1971 SOC. AUTOROTIVF F¥NGRS., AMNBRICAN CHEM. SOC.,
ABBRICAN INST. AERONAUTICS AND ASTRONAUTICS, AMPRICAN SOC. MECH.
ENGRS., TIEEE, AMBRICAN ]INST. CHEM. PNGRS., AMEBERICAN NUCL. SOC.,
ARERICAN POWER CONPERENCE, MARINE TECHNOLOGY SOC BOSTON, MASS., USA

PUBL: SOC. AUTOMOTIVE ENGRS. NEW YORK, USA

DESCRIPTORS: ELECTRICITY DIRECT CONVERSYON, DIRECT ENERGY CONVERSION
s POWER SYSTERS, HPAT ERGINES
; IDENTIFPIERS: AUTOMOTIVE, ENGINE, EMISSIONS, BLECTRIC VEHICLP, POWER,
1 SFACE FLIGHT, ENEBRGY CONVERSION, MEDICAL APPLICATIONS, BIOLOGICAL,
: FCOLOGICAL, COMPRESSION IGNITION, RADIOISOTOPE THRRMOLPCTRIC !
4 GENERATORS, UNDERWATER, SYSTEMS, MNETEOROLOGICAL FPPECTS, WUCLEAR,
BATTFRY, THERMAL, POLLUTION, COMPUTER SIMOLATION, STIRLING FENCINES,
NOISE, PUSION, HEAT, POSSIL PUTL

SKECTION CLASS CODES: AO0535, Bu4uU40O, C7550, B4110

THR FOLLOWING TOPICS WERE DEALT WITR: PUTURE POWER-GENFPRATOR
HFTHODS; ADVANCED AUTOMOTIVFE PENGINER PEMISSIONS; P®LFECTRIC VERICLE
SYSTEFS; POWER POR MANNBD SPACE PLIGHT;: ENERGY CONVERSION SYSTENS FOR
MEDICAL AFPPLICATIONS; ADVANCED AUTOMOTIVE RNGINES; BIOLOGICAL AND
ECOLOGICRL PFPPFECTS OF PENYISSIONS; ADVANCES 1IN COMPRESSION IGNITION
ENGINES; RADIOISOTOPES THERMOELECTRIC GEWERATOR FOR ADVANCED MISSIONS;
DNDERWATER POWER SYSTENS:; METEOROLOGICAL EPPECTS OP FEMISSION: NUCLEAR
POWFR SYSTENMS; FATTPRY DEVELOPMENTS: THERMAL POLLUTION BFFRCTS; SHALL
STATIONAPY POWER SOURCES; CLOSED CYCLE ENGINES; POWER SYSTEMS FOR
ADVANCFD MISSIONS; SPACF POWER TECHNOLOGY; POWER SYSTENM COMPUTER
SIMULATION; STIRLING PFNGINBS; NOISE POLLUTION; ADVANCES IN PUSION
FOWER FLANTS: HEAT ERGINE HYBRID AUTOMOTIVE POWFR PLANTS; RADIOYSOTOPE
THERMOBLECTRIC GENPRATORS TEST AND PLIGHT RESULTS; ADVANCES IN POSSIL
PUEL POWER PLANTS; ADVANCED AUTOMOTIVE EWGINE TECHNOLOGY. 141 PAPERS
WERE FRFESENTED, OF WHICH ALL ARE PUBLISHED IN PULL IN THF PRESENT
PROCHPDTINGS. INDIVIDUAL PAPPRS WITHIN TRP SURJRCT SCOPF OF THIS
JOURNAL WILL. RE ARSTRACTED IN THIS OR A SORSROOENT ISSuPe

320802 A7174988, K7138590

ACOUSTICAL ENGINEFRING AT JBT TPST SITF i
‘ ENVIRON, CONTROL. SAP. MANAGE. (USA) vOolL. 182, NO. 1 20-1  JULY %
: 1971 i
! DPSCRIPTORS: NOISP/ACOVSTIC, NOISE, ATRCRAPT, AFRROSPACE TEST
1 PACILITIFPS

! JDENTIFIPRS: JFT PLANF ENGINE, TURBOFAN FNGINE, NOYSE ATTENUATING
EQUIPMFNT, ACOUSTICAL FNGINFPRING, COMPUTER SYSTFM, SOUND ABSORBING
MATERIALS

SECTION CLASS CODPRS: A0340, B3610

R NFRL, PGR P VIBRATION FRPR CONTROL AND MONITORING CENTRF IS
EEPHASISED

e Canr NS e A
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30126 Cc71Y¥9937

A CENERALIZED METHOD POR CALCULATION AND ANALYSIS OP THF ACTUAL ICF
CYCLF WITH CONSTANT PRESSURF IN THR SCAVENGING AND EXHAUST CHAMBERS
USING A DIGITAL COMPUTER

JANKOV, R. ; UNIV. BROGRADU, YUGOSLAVIA

TPHNIKA (YUGOSLAVIA) VOL.26, NO.4  701-16 1971 CODEN: TENNA?

DESCRIPTORS: ENGINEERING APPLICATIONS OF COMPUTPRS, NUMERICAL
SETHODS, HEAT SYSTEMS

IDENTIPIERS: ICE CYCLE, SCAVENGING AWD PXHAUST CHAMBERS, DIGITAL
COMPUTER, DIESFL ENGINES, VARIABLES PRESSURES, TINTERNAL ENERGY,
DISSOCIATION AND VARIABILITY OF THR SPPCIPIC HFAT, GAS COMPOSITION,
NUNFPRICAL METHOD, SCAVENGIRG CURVF, STATIONARY MODFIL TPST, SCAVENGING
FKROCESS, BACK PLOW OF GASES, LAVWS OF COMBUSTION, HEAT TRANSPER,
LRBAKAGE LOSSPS AND GAS VOLUME TINCREASP, DIESEL ENGINE, COMPLEX
SIMILARITY LAW

SECTION CLASS CODES: C8829

LANGUAGF: CROATIAN

THP METHOD CAN B¥ USED FOR TWO- AND FOUR-STROKE PETROL AND DIFSEL
ENGINES WITH CONSTANT PRESSDRE IN SCAVENGING AND EXHAUST CHAMBERS AND
ALSO WITH VARIABLE PRESSURPRS IF THESE ARE KROWN RY MPASUREMENT. POR
CALCULATION OP THE JNTERNAL PENFRGY OP THF GASES IN THE CYLINDER, THE
DYISSOCIATION AN VARIABILITY OF THE SPECI¥IC HEAT AS A PUNCTION OV
TEMPERATURE AND GAS COMPOSITION WERE TAKEN IRTO ACCOUNT. A NUMERICAL
METHOD USING THF SCAVENGIRG CURVE PROM A STATIONARY MODRL TRST WAS
DEVELOPED POR CALCOLATION OF THE SCAVENGING PROCESS WITH ALLOWANCE FOR
BACK PLON OF GASES INTO THF SCAVENGING CHAMBER. THE LAWS OF
COMPUSTION, HPAT TRANSFEK, LPAKAGE LOSSES AND GAS VOLUNE INCREASE IN
THE CYLINDER DUE TO COMBUSTION IN THE CASE OF THFE DIESEL ENGINE WERE
RLSO TAKEN INTO ACCOONT. ALL PARTS OF THE CYCLE ARE DESCRIBED RY THE
SAnF SYSTEM OF FQUATIONS WHICH ARE TRANSFORMED TO PERMNIT APPLICATION
OF A COMFPLEX STMTLARITY LAW (21 RPPFS)

301491 C7T119902

ON LINF FCR QNICE THINKING

ASHTON, S.

ENGINFPER SUPPL. (GR} 22-4 30 JUNFE 1971 CODEN: ESRSB6

PESCRIPTORS: PHROCKSS CONTROL, TABRLR—TOP COMPUTFERS, ON-LINF OPPRATION

TLENTIPIERS s CONTROL SYSTRMS, PROCESS CONTROL, MINI COMPNTERR,
FIEXTBYLITY, SOPTWARF¥, DATA LOGGIRG, BENGINF TESTING, PROCESS PLANT
MONITORING, GEARBOX TESTING, AXLF TESTING, MRCHANICAL HANDLING

SECTION CLASS CODPS: C8825%

SHALL COMPUTFFS HAVE OPENED THE WAY TO ON-LINP CONTROL OF MANY

PROCEBSSES ON THY SHOP PLOOR. THIS PAPER LOOKS AT THE LIKELY
AEPITCRTTIONS
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300794 c7119173

THE USES OF A RPAL TIME COBPUTER IN NUCLFAR ROCKET PNCINE TESTING

RENSHALL, J.B. s UONIV. CALIPORNIA, LOS ALAMOS, USA

s AKASHI SPISAKUSHU LTD., ET AL

PROCERDINGS OF TFP BTH INTERNATIONAL SYMPOSIUBN OW SPACF TPCHNOLOGY
AND SCIENCF 121-30 1969

25-30 AUG 1970 AKASHI SBISAKUSH® LTD., ET AL TOKYO, JAPAN

PUBL: AGNE PUBLISHING INC. TOKYO, JAPAN

DESCRIPTORS: NUCLPAR SYSTERS, APROSPACE CONTROL

IDENTIFIERS: REAL TIME COMPUTER, NUCLEBAR ROCKRT FNGINE TESTING,
PROPULSTIONS SYSTFM, NUCLEAR EWERGY

SFCTION CLASS CODFS: C7%7%

A PROGKAM TO DPEVPLOP A PROPULSION SYSTPM UTILIZING NUCLEAR PNERGY
HAS BFEN UNDERWAY POR TEN YEARS IN THE UNITED STATRS. THP PROPULSION
ONIT COWNSISTS OF A SOLYID REACTOR WITHR THE NUCLFAR ENERGY TRANSPERRED
T0 HYDROGEN PROPPLLANT. THR LOW MOLPECULAR WERIGHT OF BRYDROGEN GIVES 1A
SPECIFIC IMPULSE EXCEEDING 800 SFC. IN THE TESTING PROGRAM, THE
REACTOR IS OPERATED AT TENPRRATURES AND POWER DENSITIES WHICH ARE
CLOSE TO MATERIAL LINITS. THEREFORE IT BECOMES NECESSARY TO MONITOR,
DURING THE TEST, RPACTOR AND PACILITY PERPORMANCE. THESE MONITORING
PONCTIONS AND OTHER APPLICATIONS HAVE BEEN SOLVED BY THE USE OF A REAL
TIME DIGITAL COMPUTER. 1IN ADDITION, THE CONPOTER GENERATES THE TINE
PROFILES REQUIRFED TO START THF REACTOR AND RELATED PACILITY SYSTENMS
AND CONTROL THEIR OPERATION DORING THE POWRRED PHASFE OPF TRE TEST.
FPUTURE CONTROL USES CONTFMPLATED FPOR THE COMPUTBR ARE DISCOUSSED

300763 C7119141

COMPUTFR CONTROL OF MARIRF¥ PNGINES (PROPULSTON)

SWITZMAN, 1.

¢ SOC. ELECTRONTC AND RADIO TPCHWICTYANWS

PROCEEDINGS OF THP SYMPOSIUM ON MARINE KLPCTRONICS 109-17 1971

9.12 JuL 1971 SOC. ELECTRONIC AND RADYO TECHNICIANS BRYISTOL,
ENGLAND

PUBL: SOC. FLECTRONIC AND RADIO TRCHNICIANS LONDON, ENGLAND

DESCRIPTORS: MARINR SYSTEMS, TRANSPORTATION, CONTROL ENGINEERING
APPLICATIONS OF COMPUTERS

IDENTIPIERS: MARINF PROPULSION FNRGINFES, COMPUTPR CONTROL, UNATTENDED
ENGINE ROOM OPERATION, EPPECT OF FATILURES, INCREASED RESPONSIBILITY

SFCTION CLASS CODES: C757, C8825

WORLD WIDE GRONTH OF TRADE AND SHIPPING, TECHNICAL DRVELOPMENTS,
SRORTAGE OPF SKILLED MANPOWEBR HAVE LED TO INCREASING INTRODUCTION OF
UNATTENDFD FENGINE ROOM OPERATION AT SEA AND THE PARALLPFL INTRODUCTION
OF AUTOMATION TO NAKE TRIS POSSIBLF. AT THF SABE TIME TRE EFPPCT OPF
PAILORES OF MACRINE OR MAN ARFE MNCH MORE SPRIONS IN ALL ASPECTS.
REDUCTION 1IN FNGINRE ROOM CRFW, TYLARGER ARD MORE COMPLEX MACHINERY,
NON-CONTINDOUS ATTHNDANCE TN THF PFNGINR ROOM PLACR AN PFVEN RIGGPR
RESTONSIPILITY ON THFE SHIP:S CREW
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290983 CT117423

A BYBRID COMPUTER ANALYSTIS OF A NON-STATTONARY PROCESS

BFAUCHAMP, K.G., THOMASSON, P.G., WILLIANMSON, N._.P. s CRANFIPLD
INST. TECHNOL., ENGLAND

GLADWFLIL, G.M.L.

s UNIV. WATERLOO

PROCFEDINGS OF THF SYMPOSIUM ON COMPUTER—-AIDED ENGINEERING 19-30
1971

1113 MAY 1971 UNIV. WATEKLCO WATERLOO, ONTARYO, CANADA

PORL: UNIV, WATERLOO WATERLOO, ONTARIO, CANADA

DESCRIFTORS: RYBRID COMPUTPR METHODS, APROSPACE RPPLICATIONS OF
COMPUTRFS, TIMP-VARYING SYSTEMS, ACOUSTYC NOTSE, BPAT SYSTPNS

IDENTIFPIFRS: HYBRID COMPUTRR ANALYSIS, NONSTATTONARY PROCESS, JwT
FNGINE NOTSE, SPFCTRAL ANALYSIS, AIRCRAPT NOISF ARATEMPENT

SPCTION CLASS CUDES: CB829, C9950

THE PROELEM OF JET AIRCRAPT NOISR IS AN INCREASING ONE AND THPE
DESIGN ENGINEFRER WILL SOON BF FACED WITH THE TASK OF LIMITING THIS TO
THE MANDATORY LEGAL REGUIREBMENTS GOVERNING THF NOISP RADIATED FROM TRHP
AIRCRAPT IN FLIGHT. A NECESSARY PREQUISITE IS TO UNDFRSTAND MORE ABOUT
THE NATUEKE OF THIS NOISE. IT IS RELATIVPLY PASY TO TAKR SOUND
HFASUREMENTS PROE AN AIRCRAPT STTUATRD ON THE GROUND, BUT STMILAR
MEASOREMENTS TARXKEN AT GROUND LEVEL FPOR AN AYIRCRAPT IN FLIGHT PRESENT A
WOMBER OF DIFPFICULTIES DUF TO THE COMPLEX NON-STATIONARY WATORF OF THE
RAPIATED NOISE. THIS PAPER ATTPMPTS TO DESCRIBFE A SPRCTRAL ANALYSIS
METHOD RY WHICH THE ENGINEER CAN BE GIVERN A OUANTITATIVE DESCRIPTION
OF DETFECTFD NOISFE VALUFS SO AS TO ENABLE AN ASSESSMENT TO BE MADE OF
THF EPFPCTIVENESS OF HIS PRACTICAL MEASURES IN ATRCRAPT NOISP
ABATENMENT
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290860  C7117280

KEMOTP TEST SITP COMPUTATION OPF COMPLEX ENGINE TNLET DYNAMIC
PARAMETERS USING AN ANALOG COMPUTEK

SMITH, PR.L., PLERTWOOD, P.M. ; MCDORWELL AIRCRAPT CO., ST. LOUIS,
MO., USA

: INSTRUMENT SOC. AMRRICA

STD BOOK NO.: 87668 181 9

ADVANCES 1IN TINSTRUNENTATION, PROCEEDINGS OF THE 25TH ANNUAL ISA
CONPRRENCF  647/1-9 1970

11 26-29 OCT 1970 INSTRUMENT SOC. AMERICA  PHILADELPHIA, PA.,
DSA

PUBL: INSTRUMENT SOC. AMPRICA  PITTSBURGF, PA., USA

DESCRIPTORS: ATRCRAPT

IDENTIFIERS: REWOTF TEST SITE COMPUTATION, ANALOG COMPUTER, COMPLEX
ENGINE  INLET DYNARIC PARAMPTERS, JINTEGRATPD CYRCUIT OPERATIONAL
ABPLIPIEKS

SPCTION CLASS CODES: C8821

A SYSTEM TO PROVIDY PRFAL TIMK COMNPUTATION AND DISPLAY OF COMPLPX
ENGINE INLET DISTORTION PARAMETPERS WRICH ARP COMPUTED PROM A LARGP
NUMBER OF DYWAMIC PRESSDRE DATA SIGNALS, WAS SUCCESSPULLY INMPLENPNTED,
USING INTEGRATED CIRCOIT OPERATIONAL AMPLIFIFRS AS THR PRIMARY ANALOG 3
COMPUTATIONAL PLEMENTS. PRATT AND WHITNEY ENGINE PARANETERS IN USE AT
TRE TIME ARE SEOWN AND HARDWARE DIAGRANS OF THE COMPUTATIONAL
CIRCUTTRY ARF EXPLAINED. IT IS SHOWN HOW THE SYSTEM PROVIDED PLAGGING
FULSES TO THE RAN DATA TAPES FOR SDBSEOUENT DIGITIZATION AND COMPUTER
ANALYSIS OF :WORST CASK: DATA, WITH RESULTANT TMPROVFPMENT IN TEST DATA
AT SIGNIFICANT SAVINGS IN TINF AND MONPY
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290150 C7116550

THE nOEWLH PROJECT: OPFRATIONAL CONTROL AND AUTOMATION AROARD ShiIp RY
COMPUTER

DRAGPR, K.H. :. DET NORSKE VERITAS, OSLO, NORWAY

s NORWEGIAN ASSOC. PROPESSIONAL ENGRS., POLYTECH. ASSOC. NORWPGIAN
ASSOC. PROPESSIOWAL BNGRS., TPPE, NORWRGIAN SECTION, WORNEGIAN ASSOC.
ELECTRIC. FNGRS

ELEXTROTEK. TIDSSKR. (NORWAY) voL.84, ¥%O.8 54 6 MAY 1971
CODEN: ETTOAA

CONF: 247TH MRETING OF RADIOTRCHNOLOGY AND PRLECTRO-ACOUSTICS
(ABSTRACTS ONLY RECEIVED) 18-20 JUN 1971 NORWEGIAN ASSOC.
PROFESSTIONAL ENGRS., POLYTECH. ASSOC. WORWFGTAN ASSOC. PROFESSIONAL
ENGEKS., IEEE, NORWFGIAN SECTION, NOKWBGYAR ASSOC,. FLECTRIC. ENGRS
RODO, NOKWAY

DESCRIPTORS: MARINFE SYSTEMS, FNGINEERING APPLICATIONS OF COMPUOTERS,
HEAT ENGINES, PRESSURE AND VACUUM MFASURRMENT, TEMPPRATURE MRASUREMENT
’ CONTROL ENGINEERING APPLICATIONS OF COMPUTERS, COMPUTER--AIDED

ANALYSIS

E IDENTIFIERS: DIESEL PNGINF TINPORMATION, PRESSUORP MEASURFMENT,
TEFPRRATURE MPASURKMENT, FENGINE CYLINDERS, COMPUTER INSTALLATION,
AUTOMATIC CONTROL, SRHRIP:S PFNGINF ROOM, CRT DISPLAY, FADLT PINDING
KOOTINKS , COMMUSTION

SYCTION CLALS CODRS: C7%774, CBO25, CRB29

LANGUAGYF: NCRWFGIAN

A COMPUTFR TINSTALLATION USPED POR TH® AUTOMATIC CONTROL OF A SHIP:S
ENGINE ROOM 1S DESCRIBED., TWO MACHINES ARE USED, ONE FOR PERFORMING
REAL TIME TASKS, AND THF OTBER FOR DOING BATCH PROCESSING JOBS
INITTIATFD BRY ETTHER THF FIRST MACHINE OR RY THF OPFRATOR. INFORMATION
ABOUT TiY DIESFL ENGINES IS GIVEN ON A CRT DISPLAY ARD PAULT PINDING
HOUTINFS CAR PFRF USED. IN FARTICULAR, THE PRESSURE AND TEMPERATURE IN
THE ENGINES CYLINDERS DURING COMBUSTION CAN RF MEASURED. THP
INSTALLATION 18 ARRANGED TO PFE BASILY ACCESSYBLE, AND HAS SELF
CEFCKING PACILITIES. ALL THE CONTROLS AND DISPLAYS ARF ON THFE PENGINE
kOGM CONTRKOL DESK, SO THAT CPNTRAL COMMAND OF THE ENGINE ROOM IS
OBTRAINED

289651 C71%222
DIGITAL PNCINP CONTROL
AVIAT. RPV. (GR) NO 26 16-17 MAY 1971
DPSCRTFTORS: AFROSPACE INSTROMENTATION, APROSPACF CONTROL, TURHBINES
FDENTI®TPRS: UNGINP CONTHOL KOQUIPMENT, DIGITAL
‘ SrCTION CLASYE « ODFS: €754
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289766 C7116131

CZECH PNBUMATIC LOGIC SYSTFHM

PLOYD POWPR TINT. (GB) VOL. 36, WNO. 422 43-5, 8 MRAY 1971
CODEN: FLPIAT

DESCRIPTORS: PNPUMATIC EQUIPMENT, LOGIC DEVICES

IDRNTIFPIERS: PNFUMATIC LOGIC SYSTFM, PNFULOG, C2ZPCROSLOVAKIA, MARINP
ENGINE CONTROL, SWITCHES, ANALOGUP DIGITAL SIGNAL CONVERTERS,
TRANSDUCERS, PROGRAMMING DEVICPS, ELECTROPNEUMATIC CONVFRTERS

SECTION CLASS CODES: C7461, C9240

PNEOMATIC LOGIC SYSTEMS EMPLOYING MOVING PART FLEMENTS ARE USED
FAIRLY WIDFLY in EUROPE. THIS ARTICLE DESCRIBES TWO RECENT
APPLICATIONS OF THE PNBULOG SYSTEM DEVELOPPD IN CZRCHOSLOVAKIA

264830 k7120531, C7112548 !

ACCELERATION PERFORMANCE ANALYSIS OFP A GAS TORRINF DESTROYER RSCORT

RODNARUK, &., RUBIS, C.J. ¢ NAVAL SHIP RES. ANRD DRV. LAB.,
ANNAPOLIS, MD., USA

TRANS. ASME SER. A (USA) VOoL.93, NO.1 89.%6 JUNE 1971 CODEN:
JEPOASB

DESCRIPTORS: GAS TURRINES, COMPUTPR APPLICATIONS, ACCELERATION
MEASUREMFNT, FNGINFERING APPLICATIONS or COMPUTERS, TURBINES,
COMPUTFER-AIDED ANALYSIS

IDERTIPIERS: DYNAMIC ACCELERATION PERPORMANCE ANALYSIS, GAS TURBIVE
ENGINE, SINGLF SCREW DESTROYER ESCORT, REVERSING REDUCTION GEAR,
DIGITAL COMPUTER ANALYSIS, PROPRLLRR THRUST, TORQUF CORFPICIENTS, SHIP
PROPULSION, PROPULSION PLART PARAMRTERS, FURL SCHEDULED ACCELERATION,
BASF PLUS BOOST OPEFRATING MODES, PUFL PLOW RATE CONTROL, PUEL RANPS,
TIME BASES, ENGINE OVERTORQUE CONDITIONS, TRANSIENT THRUST

SECTION CLASS CODES: B4240, C8829

THE DYNAMIC ACCELFRATION PERPORMANCE OF R SINGLE SCREW DESTROYER
ESCORT DRIVEN PRY TWO PTUA-2 GAS TURRINE PENGINES THROUGH A REVFRSING
REDDCTION GEARR WAS ANALYSED. THE ANALYSIS WAS CARRIED OUT ON A DIGITAL
COMPUTER USING A NER MFTHOD OF A SECOND MODIFIED ADVANCE COEPFICIENT
TO REPFESFNT PROPFLLER THRUST AND TORQUR COFPPICIPNTS. QUANTITATIVE
RESULTS POR ALL THF MAJOR SHIP AND PROPULSION PLANT PARANETERS ARE
GIVFN POR THF SHIP IN A CALM SFEA WITH NO TURNING MOTIONS DURING FOEL
SCEFDULKD ACCELFRATION 1IN THE BASE AND BASR-PLUS~BOOST QPERATING |
MODES. CONTROL OF FUEL FLOW RATES USING FOUEL RAMPS WITH VARYING TIME
BASFS WAS POUND TO BE EPPPCTIVE IN LINITING ENGINER OVERTOROUER
CONLITIONS DORING ACCELFRATION. OTHPR CONCLUSIONS ON TRANSIENT THROUST,
ACCPLERATION TIMF, AND HFAD RPACH ARFE ALSO PRESENTED
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264820  C7112538
MPTHOD FOR IGNITION SYSTEM TESTING AND SPRYICING DECISTONS
BRINPY, L.S., KAHKN, B., LEVITRE, P.J., LINVILLFE, T.P., PRTERSEN,
F.G., SKARSHINSK], L., VIDMRR, A.X.
IAM TECH. DISCLOSURP RULL. (USA)  VOL..13, NO.10  31R%-8  MARCH
1971  CODEN: 1RMTAA
DESCRIPTORS: ENGINEBRING APPLICATIONS OF COMPUTRRS, COMPUTER AIDED
ANALYSTYS
IDENTIFIPRS: COMPUTER CONTROLLED AOTOMOBYLE DTAGWOSTIC SYSTEM,
IGNITION SYSTEM TESTING TECHNIQUES, SERVICING DECISION, SPARK PLUGS
DIAGNOSIS, DISTRIBUTOR CAP, ROTOR, INTFRNAL COMBNSTION PNGINF TESTING,
HIGH VOLTAGE PULSE GENERATION, IGNITYON SECONDARY COILS, ANALOGDF
CIRCUITRY, SPARK PLUG WIRES VOLTAGE DETECTION, SPARK PLUG DISCHARGES,
SPARK FLUG FIRING POTENTIALS, SPARK LINE LENGTR AND SLOPE, DATA
SAMPLES COLLPCTION
SECTION CLASS CODES: C8829
DESCRIBES A MPTHOD FOR DIAGROSIS OF THE SPARK PLUGS, SPARK PLUG
¥IRES, AND DISTRIBOTOR CAP AND ROTOR OF AN INTERNAL COMBUSTION ENGINFE
¥ITHOUT DISASSEMBLY OR REMOVAL OP COMPONENT PARTS. THE METHOD CAN RE
IMPLERENTED ¥ITH A COMPUTER CONTROLLED AUTOMORILE DIAGNOSTIC SYSTEM. A
; SPECIAL APPARATUS PRODUCES A CONTROLLED HIGR~VOLTAGR PULSF, STMILAR TO
: THE USDAL PULSFE PROM THE IGNITION COYL SECONDARY, WHICH IS PED TO THE
DISTRIRUTOR. THP SPECIAL APPARATUS ALSO CONTAINS DETECTORS AND OTHER
1 ANALOGUE CIRCDITRY USED TO DKTECT VOLTAGE ON THF SPARK PLUG WIRPS AND
THE END OF EACH SPARK PLUG DISCHARGE. A COMPUTER COLLECTS DATA SAMPLES
AND COMPUTES SPARK FLWG PIRING POTENTIAL, SPARK LINE LENGTH, AND SPARK
LINF SLOPE

286985 C7109087

COMPUTFR GRAPHICS APPLICATTIONS

GANDF¥RTON, R.A.

COMFPUT. AIDED DES. (GB) YOL.2, NO.3 49-60 1970 CODEN: CAIDAS

DFSCRYPTORS: COMFUTER GRAPFICS, ENGINFEPRING APPLICATIONS OF
COMPUTFRE, COMPUTER-AIDPD DFSIGN, REVIEWS

ITENTIFIERS: COMPUTER CGRAFPHICS APPLYICATIONS, HARRD COPY GRAPHICS,
INTERACTIVE GRAPPICS, DIFSEL ENGINF PISTON DRSIGW, CONCRETF COLUNN
DESIGN, EBRIDGFE DESIGN, RACING ROWING ROARTS, MULTISPINDLE DRILLING
BMACHINES, PFIERCFE AND BLANK TOOLS, CONTROL SYSTENMS, INTRGRATED CIRCUIT
DFSIGN, TNFORMATION DISPLAY, FPRINTED CTYRCDIT BOARD LAYOUT

SPCTION CLASS CODPS: CRRB20

CONSID RS SOMP OF THP COMMRRCIAL APPLICATIONS OF COMPUTER GRADPHICS.
TIPKE Pt BASICALLY TWO PORMS GKAPNICS CAN TAKP-HARDCOPY GRAPRICS,
3.¥. PLOTTPRS AND DRAUGHTING MACHINERS, AWD C.R.T. DISPLAYS. TRP PIRST
TYPE IS5 NOT  TRUOLY INTERACTIVR, AND IS USED PRIMARILY TO OBTAIN
SRROCOFY GUTEUT  TO  THE PROBLFEM TNVOLVED. THF SPCOND TYPE MAY OR HMAY
NGT FL IRTPRKACTIVE, AND THE LATTER CASP IS USED TO RASE OR SPEED UP
TUY AAN-MACHTNE  INTERFACE AS WFLL AS OBTAIN A VISUAL OUTPUT. THE
ALPLICATIONS AVE GROUPFD INTO HARDCOPY AND INTERACTIVE C.R.T.
GRAPHTICS. THE LIST IS RY NO MEANS PXHAUSTIVE OFP THE WORK COURRPNTLY

¢Ll¥G CRRRIED 0T IN THR UK AND DOES WOT INCLUDR APPLICATIONS PROHM
SUTSTOE THP UK
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244153 R2174494

NUCL¥AR ROCKPT PEXPERRIMENTAL PNGIWP TFEST RRESULTS

DURKEE, W.E., DAMERVAL, PF.R, : APFPROJPET NUCLPAR SYSTENS CO.,
SACRAMPNTO, CALLIP., USA

J. SPACECR. AND ROCKPETS (USA) vVOL.7, ®D.¥2 1397-402 peC. 1970

DYSCRIPTORS: AFROSPACE PROPULSION, NUCLEAR POWER

IDENTIFIERRS: NUCLEAR ROCKET PXPERIMENTAL PFNGINE TEST RFESOLTS,
XE-PRINE, COMPUTER SIMULATION, AUTOMATIC TPMPFRATURE STARTUPS, HIGH
SPECIPIC IMPULSE OPERATION, TFUOLL POWER, PERFORMANCE, THROTTLED
PRESSURE

SPCTION CLASS CODES: BU620

AN EXTENSIVE SERIES OF TESTS OF A NOCLREAR ROCKET EXPERIMENTAL
ENGINE, XE~-PRIME, W®WAS COMPLETED 1IN 1969. THF MAIN PMPHASIS OPF THP
SERIES WAS UPON CHARACTFRISTICS OF STARTING FROM VARIOUS CONDITIONS
AND UPON OPERATION OF TRE TEBST FACILITY UONDFER NDCLEAR FIRING
CONDITIONS:; HOWFVER, EWGINE PERPORMANCE AT FULL POWER AND THROTTLED
PRESSURFE WERE ALSO INVESTIGATED. THIS PAPPR COMPARES SFPLECTED STARTUP
TEST KRFSULTS WITH PREDICTIONS MADE BY CORPUTER SIMOLATION OF THE TEST
SYSTFM, AWD IT BRIEFLY DESCRIBES PULL-POWER AND HIGH-SPECIFIC-IMPDLSFE
OPERATION. REPRESENTATIVE STARTUP DNDATA ARR PRESENTRED FOR AUTONATIC
TEMFERATURE STARTUPS PBERPORMED WITH INITIAL LEVELS OF 0.7 W AND 2.7
4 MW, INITIAL CORF TFMPERATORES OP APPROXIMATPLY 250 DEGREES AND 12%0
DRGREESR, AND DRUM EXPONENTIAL SET POINTS OF +17 DRGRRES AND 8.5
DEGREES PROM CRITICAL. THE TEST RESOLTS SHOWED THAT STARTUP CAN BFE
CONTROLLED OVER A WIDF RANGE OF TNITIAL CONDITIONS

280555 €71078%3

FPLIGHT TEST EVRLUATION OF AN ADVANCED ON-BOARD JPT ENGINE MONITORING
SYSTEM

FESRR, J.R. s EFMERSON FLRCTRIC CO., ST. LOUIS, MO., USA

s YEFFE, AEROSPACE AND ELFPCTRONIC SYSTEMS GROUP

RECORD OF THF SYMPOSIUM ON ADTOMATIC SUPPORT SYSTEMS FOR ADVANCED
MAINTAINMBILITY 58-69 1970

19-21 oOCT 1970 IFPEE, AEROSPACE AND ELECTRORIC SYSTEMS GROUP ST.
10V1s, MO., USA

PUBL: TEEFR NFW YORK, USA

DESCRIPTORS: AFROSPACE AFPLICATIONS OF COMPUTERS, REAL-TIWNE SYSTENMS,
AIKCRAFT, AUTOMATIC TESTING

IDENTIPIPRS: PLIGHT TEST PVALUATION, JFT PENGINFP MONTTORING SYSTEM,
REAL-TIM¥ SYSTEM, INPLIGHT REAL-TIME JET ENGINP HPRALTH ANALYSIS,
COMPUTER CONTROLLED JRT ENGINE MONITORING SYSTPM

SFMCTION CLASS CODES: CBB29
‘ EMERSON  ELECTRIC CO. DESIGNED, DEVELOT'ED AND PLIGRT TRSTED ON-BOARD
X A TPAN AMFRICAN WORLD AIRWAYS B707-3218 AIRCRAPT AN PNGINF PFRPORMANCE
by MONITOERING SYSTFEM (EPMS), PEPMS PROVIDES A MPARS OF DRTERMINTNG THP

HEALTH OF THE OIP'RFRATING JFPT FNGINF ON A PROVEN TECHNICAL BASIS RATHER

‘ TBAN BY PERIODIC INSPECTYON BASED OW FENGINF OPPRATING TIME (TIME
COMPLIANCF). THF SYSTEM IS DPFSIGNED TO AUTOMATICALLY MONITOR AND
ANALYZE 1IN REAL TIME THE FENGINE PARAMETERS THAT ARE SENSITIVE
INDICATORKS OF JPT ENGINE FFALTH. ENGINE ANOMALIPS CAN BE DETECTED (AND
ENGINF MAINTENANCFE SCHEDULFD), TEN TO TWENTY-FODR HOURS SOONFER THANW
SYSTE¥S UTILTI2ING ON-ROARD RECORDING RND GROUND PROCESSING {13 REPFS)
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| 280182 C710745%
[ COMPUTER MODELING OF ROCKET ENGINE IGNITION TRANSIFENTS

RILLS, T.R., RREEN, B.P.

REPORT NO.: NASA-CR--109865% IJSSUED RY: DYNAMIC SCI., TJRVINE,
CALIP,., UuSA

CONTHACT NO.: NAS7-467

MAY 1970

DESCRIPTORS: MODRLLING, FROGRAMMING, SPACE YPHICLES
k IDRNTIFIFRS: COMPOTER MODERLLING, ROCKPT ENGINP IGNTTION TRANSIENTS,
: PROGRAMRING, SEACE VERICLES, TRANSIENT PROPELLANT PLOW,
PRESSURE/TENPERATURE HISTORIFS, ANALYTICAL TPFSTS, IGNITION SPIKING,
PUFL LEADS, CONTROLLED VALVE OPENING SPQUERCES, DIGITAL COMPUTER,
CHAMBER PRESSURIZATION PROGRAM, STARTING CHARACTERISTICS, MAXINOM
PRESSURE PREDYCTION, FUEL/OXIDIZER MIXTURE ENYIROWMENT

SPCTION CLASS CODRS: C8340, C6120

AVAILIABILITY: CPSTI, SPRINGFIELD, VA. 22151, USA

A COMPUTER PROGRAM WAS WRITTER TO DESCRIBE TRANSIPNT PROPFLLANT FLOW
AND THE PRESSURE/TEMPERATURE AND O/F HISTORIRS WITH TEE CHAMBFR PRIOR
TO IGNITION. RXPERIMENTAL TESTS WERE PPRFPORMRD WHICH CONPIRNED THE
ANALYTICAL FINDINGS. IGNITION SPIKING OCCURRED WITH PUFL LEADS AT LOW
PUOEL TEMPERATURE, AND EVEN AT HRIGH PUEL TPNPERATURES WITH LONG VACOUN
LEADS; WHILE SPIKING WAS REDUCED BY CONTROLLED VALVE OPENING SEQUENCES
AT NOMTINAL TEMPERATURES. THE ANALYTICAL STNDY RESULTED IN A PROPELLANT
THRANSIERT FLOW DIGITAL COMPUTER PROGRAM AND R CHAMRER PRESSORIZATION
TRANRSIENT DIGITAL COMPUTER PROGRAM WHICH WAS USED TO ORTAIN THE ENGINE
STARTING CHARACTERISTICS. THE DATA PROM PTPP PRESSURIZATION PROGRAM IS
DSED TO PREDICT MAXINUM PRESSURPS POSSTBLE PROM THE TRANSIENT CHAMBPR
PUEL/OXIDIZER MIXTORF ENVIRONMENT

239401 7106650
TURROPROP FUFL CONTROL POR OSE KITH CONTAMINATRD OR VARTED POFPLS
PREDLAKE, J.J., KBCK, M.F., SCHWFNT, G.V.
PATFNT NO.: USA 3514949 ASSIGNEPS: US NAVY FILED: 18 JURF 1968
OFIGINRAL PATENT APPL. NO.: USA 737958
2 JUNE 1970
DFSCFIPTORS: HFAT FENGINES, FLOW CONTROL, TORBINES
JDENTIFIERS: FUFL PLOW CONTROL, TURBOPROP FPNGINE, PNGINR POWER
CONTROL SYSTEM, CONSTANT SPPED PROPELLER GOVERNOR, CONTAMINATED OR
VARIED PUELS, COMPUTER SECTION OF PNGINE POWFR CONTROL SYSTEM, PNGINE
OTL WORKING MEDIR, CORRECT TORQUF, CORRFCTED SPFED
SFCT10Y CLASS CODES: C75%57, C732¢
AN ENGINF POWBR CONTROl SYSTEM FOR A THRRO-PROP ENGINE EQUIPPED WITH
‘ 2. CONSTANT SPRED PROPPLLPR GOVERNOR IS PROVIDED WITH NEANS TO
MANIPULATY PUEL PFLOW 1IN RRSPONSE TO THE CORRECT TOROUE AND CORRECTED
\ SVYFED  OF THR ENGINF, TRE COMPUTER SECTION OF THY ENGINE POWER CONTROL
LYSTVY  USFES PNGINY  GIL RS THP WORKING MEDTA. THESP FEATUR®RS FPNABLRE
.‘ CONTAMIRATED  FOEYL, OR PUELS OPF VARYING OUALTTY TO BE USED, WITROOT
HEQUTLING PILTRPATTION OR COMTFENSATING ADJUSTHRENTS TO THE CONTROV, SYSTENM
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239290 C7106538

PLUIDIC DIGITAL CONTROL APPARATUS RAVING MULTY-PHASE CONTROL
. PREQDENCY
f EASTMAN, J .M.
: PATPNT NO,: USA 3532081 ASSIGNPES: RPNDIX CORP. PILED: 14
: MARCA 1968

ORYIGIWAL PATENT APPL. NO.: USA 712976

6 0CT. 1970

DESCRIPTORS: FLUIDICS, DIGITAL CONTROL

IDENTIPIERS: DIGITAL CONTROL, PLUIDIC, MULTYPHASE, CONTROL PREOWENCY
s+ ENGINE GOVERNOR, PULSP GENERATOR, SPERD FPRROR, BREAT PRRQURNCY

SECTION CLASS CODES: C7863
, RFFERS TO AN ENGINE GOVERNOR APPARATUS HAVING A REFPERENCE SPEED
: VARIABLFY TFREQUERCY PLUID PULSE GENERATOR AND AN ENGINPE SPEED VARIABLE

PREQUENCY FPLUID POLSE GENERATOR, ONE OF WBICH GENERATES A POUR PHASE

PLUID PULSE OUTPUT AGAINST NWHICH THE OTRFR PLUID PULS® GENERATOR
OUTPUOT 1S COMPARFD. THF REPERENCR SPEED AND FNGINP SPEED PLUID POULSES
PROVIDE A CONTROL INPUT TO A PLURALITY OF PULSP OPERATED PLUIDIC
DEVICFES WHICE RESPOND TO THPE OUTPUTS OF THE TWO GENERATORS IN
i ACCORDANCE WITH A SYNCHRONIZATION OF THE PULSE OUTPUT OF THE OTHER
' GENERATOR WITH THE POOR FHASE PULSE OUTPUT OF TRE ONE GENERATOR. THE
DIRECTION OF ENGINF SPEED ERROR IS ESTABLISHED BY THE ORDER OF
SYNCHRONIZATION OPF THE FOUR PHASF PULSE OUTPUT AND THE COMPARPD PULSE
OUTPUT. THE MAGNITUDE OF THE SPEED BERROR IS FESTABLISHED RY THE
FREQUBNCY AT WRICH THR PULSES SYNCHRONIZF. A CONTROL PLUID POLSE
OUTPUT AT THIS SYNCBRONIZATION OR :BEAT: FREQUENCY IS GENERATED BY
EITHER OF TWO PLUIDIC DEVICES ONE OF WHICH IS CONNECTED TO RESPOND TO
THE FOUR FULSE OUTPUTS IN A FIRST SEQUEWTYAL ORDER REPRESENTING FNGINE
OVERSPPED AND THE OTHER OP WHICH IS CONNECTFD TO RPSPOND TO THF FOUR
POLSE OUTPUPTS IN A SECOND SEQUENTIAL ORDER REPRESENTING ENGINE
UNDERSPFEDL. THFY FNGINE PUEL PLOW RATE IS CADSED TO STEP DP OR DOHN IN
SMALL INCREMENTS WITH THEF CONTROL PLUID PULSES. AN ANALOG PROPORTIONAL
GOVERNINGC ACTION IS ADDED TO THIS DIGITAL GOVERNING ACTION

oo T TP R e T TR AR
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227927 c7104841

SPACECRAPT COWTROL

REPPORT NO.: UNRUMBERPFD ISSURD BY: CALIFORNTA TNST. TECHNOL,.,
FASADENA, USA

3% DPC. 1969

DPSCRIPTORS: AFROSPACE CONTROL, ELECTRIC SENSING DEVICES, FLECTRICAL
CONTROL EQUIPMENT, STABILITY, SPACFE VEHICLE

IDENTIFPIERS: SPACRCRAFT CONTROL, DIGITAL SUN SENSOR, GRAY CODED
DIGITAL SIGRAL, THRUST VECTOR CONTROL ANALYSYS, SOLAR BLECTRIC ION
ENGINE, TORQUE, RATE INPORMATION, POSITION PRROR, FILTERING TECHNIQUES
INVESTIGATION, ELECTROMAGWETIC ACCEPLERRONETER, RVALUATION, STABYLITY,
THPRMAL STERILIZATION CAPARILTITIES

SECTION CLASS CODES: C7%76, CP421

AVATLIABILITY: CPSTI, SPRINGPYELD, VA. 22159, USA

A DIGITAL SUN SENSOR IS DESCRYBED THAT USRS A LINF IMAGF® OP THE SON
ON A DIGITAL DETECTOR TO PROVIDE THE SUN ANGLE IN TERNS OF A
GERAY-CODED DIGITAL SIGNAL. A SINGLE-AXIS BREADBOARD DESIGN HAVING A
5-DEGRFE FIELD-OF-VIEW RAD AN OOTPUT OF AN B-RTT DIGITAL WORD. DYNAMIC
ANALYSIS OF THRUST VECTOR CONTROL FPOR A SOLAR- ELECTRIC NON-ENGINE
PROFELLED SPACECRAPT REVEALED TRAT THE CONTROL TORQUE MUST BE LARGER
THAN THY TORQUE GENERATRD BY THE TRANSLATION OF THE ENGINE ARRAY IN
ORDER TO INSORE STABILITY. A TECHNIOUE FOR DERIVING RATE INPORNATION
BAS BEEN DEVELOPED AND APFLIED TO PRODUCE A SIGNAL TRAT IS
PROPORTIONAL TO TRE POSITION PRROR. IT WAS DPMONSTRATED THAT
SEQUENTTYAL FPILTERING TECHNIQUES MAY BE USED FPOR INVESTING OR SELECTING
CONTROL SYSTEN CONFIGURATIONS THROUGH TRADE-OFF ANALYSES. AN
ELECTROMAGNETIC ACCELEROMETER WAS EVALUATED POR STABILITY, THPRNAL
STERILTIZATION CAPABILITIES, PERFORMANCE, AND SHOCK RESISTANCE

215920 C713406

BPEA FNGTINF OVEPHAUL RPEWORK SCHEDULING AT HRATHROW AIRPORT

PRY, M.

s BRITISH COMPUTER SOC

DATAWARE: DATR CAPTORE TODAY 9 1970

1u-15 AFR 1970 BRITISH COMPUTER SOC HOLL, YORKS, ENGLAND

PUBL: BRITISH COMPUTER SOC. LOWDON, ENGLARND

DESCRIPTOES: ADMINISTRATIVE DATA PROCESSING, AIRCRAPT, APROSPACE
AFPPLICATIONS OF COMPUTERS, MAYNTEWANCE ENGINEERING

SECTION TLASS CODES: C8640

FXTENDFD ABSTRACT ONWLY GIVPN, SUBSTANTIALLY AS FOLLOWS: THE REWORK
SCHEDULING SYSTEM IS DESIGNED TO PRODUCE DAILY WORK SCHEDULES AND
DAILY PROGRFSS LISTS WHICH THE MEN OR THE SHOP PLOOR POLLOW TO REPRIR
(OMPONENTS 1IN PRIORITY ORDER TO MEPT TRFE TARGET DATES. TRIS ENABLPS
UFA:S  HOLDINGS OFP SPARE ENGINES AND COMPONENTS TO BE CONSIDERABLY
FEDBCER. A DESCRIPTION OF THE ENGINE OVPRHBAUL REWORK SCHEDULING SYSTEN
OUTLINF, 1TSS ADVANTAGFS AND WORFING ARP PRPSEPNTPD TN THP PAPRR
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215391 C712833

TH® DESIGN OF A DIGITAL THREER-TKRM CONTROLLFR MS A TURROJET FENGINE
SFEED GOVERNOR USING DIGITAL SIMUOLATION METHODS. I. DYGITAL SIMILATION
OF THE DYNANIC BPHAVIOUR OF A TWO-—SPOOL TURBOJFET PNGINR, IY. A DIGITAL
THREE~-TERM CONTROLLER AS A TURBOJET ENGINE SPEED GOVERWOR

COTTINGTEN, R.V.

RFPORT NO.: ARC-30103 ISSORD BY: NRAT. GAS TURBINP FSTAB.,
PARNBOROUGR, ENGLAKD

1970

DESCRIPTORS: HEAT ENGINES, SPPFD CONWTROL, AFROSPACE CONTROL,
SINULATION, CONTROL SYSTEN SYNTHRSIS, THRPE-TPRN CONTROL, DIGITAL
CONTROL

SFCTION CLASS CODFS: C7551, C7575, C6210, C7322, CA120

AVAILIARILITY: CPSTI, SPRINGPIELD, VYA. 22151, US)H

THEF  DYNAMIC PBEHAVIOR OF A TWO-SPOOL TURBOJFT PNGTNE CAN BE DEFINED
SATHEMATICALLY AND THUS SIMULATED IN A GENPRAL PODRPOSE DIGITAL
COMPUTFR. THE TECHNIQUE IS DESCRIBED TOGETHER WITH A BRIFPF STATEMENT
OF THE MATHEMATICAL THEORY. COMPARISON IS MADE BPTWEEN THE BEHAVIOR OF
B REAL ENGINE ARD THAT OBTAINED PROM ITS DIGITAL SYWULATION, AWD, 1IN
CENERAL, GOOD AGRERMENT IS POUND. A BRIPFF DISCUSSION OF THE
COMPARATIVE MERITS OF DIGITAL AND ANALOG SINULATION IS ALSO PRESENTED.
AR DYGITAL THREE-TERM CONTROLLER AS A TURBOJET ENGINE ROTOR SPRFD
GOVERNOR WAS INVESTIGATED ORN A TWO-SHAPT TURBOJET. THE CONTROLLER
LOGIC WAS PROGRAMNED INTO R SPECTAL FPURPOSF DIGITAL COMPUTER ON-LINE
TO THE ENGINE. A NOVFEL WAY OF APPLYING THE MODREL RFPERENCE ADAPTATION
TECHNIOQOUE WAS USED TO OFTIMIZE CONTROLLER GAIN SETTINGS OFPP-LINE USING
A DIGITAL SYMULATION POR STEADY STATE AND TRANSIENT ENGINE RERAVIOR.
THE RESULTS PROM THE PFNGINE TEST AND THE DIGITAL SIMUOLATION ARE
PRFSENTFD

210910 C711133

ENGINP CONTROY. RY DIGITAT COMPUTFR

INDIAN AND E.ENG. vYoL. 112, NO. 4 249 APRIL 1970

DFSCRIPTORS: APROSPACE APPLICATIONS OF COMPUTERS, DIRPCT DIGITAY,
CONTROL, ON LINFE OPPRRATION

SFCTION CLASS CODES: C7575, C8829

THE OLYNPUS 593 POR THE CONCORDFE SUPERSONIC ATRLINER HAS A PULLY
TRANSISTGRIZPD ANALOGUE CONTROL SYSTEM TRAT IS AMONG THER MOST ADVANCED
I¥ THE WORLD. THE WEXT STAGE IN ENGINE CONTROL TECHENOLOGY IS LIXELY TO
BE THE TINTRODUCTION OF DIGITAL CONTROL SYSTEMS, WHICH DEVELOPMENT 1S
DISCUSSFD
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H MATHEMATICAL WMODPERL OF AN INTERRNAL CONBUSTION PNGIRF AND DYNAMORFETFR

R TEST RI1G
: PONK, J., COMPORT, J. ; UNIV. WARWNICK, RNGLAND

MEAS. AND CONTROL (GB) VOL. 3, NO. 6 T93-100 JONE 1970

DESCRIPTORS: MODELLING, BPAT SYSTENS, ANALOGNE CONPUTER METHODS,
SIRULATION

SECTION CLASS CODES: C6120, C7551

AN ELFCTRICAL CIRCUIT MODEL AND AN ANALOG COMPUTER SINDLATION HAVE
BEEN DEVELOPED TO RFPRESENT THF DYNANIC BERHAVIOOR OP AN IC PNGINE AND
EDDY CURRFNT DYNAMOMETER SYSTER. VARIOUS REPINENPNTS TO THE MODEL AR®
INTRODUCED AND ITS PERPORNANCE IS CONPARED WITH THAT OPF THP REAL
SYSTEM USING PSEUDO-RANDON BINARY SPOUPNCE AND SINEWAYE TPSTING
TECENIQUFES. A RRIEP DESCRIPTION OF THE NECESSARY INSTRUMENTATION AND
INTERPACING IS INCLUDPD

175723 B7032322, C7017222

L ELECTRONIC COMPUTERS, SIMULATORS AND TRAYRING AIDS POR SHIP-BORNE
FOQUIPMENT

TRANI, I,

ALTA PRRQUENZA (ITALY) VOL.74, NO.SUPP.5 86-91 MAY 1970

DESCRIPTORS: SHIFS, COMPUTER APPLICATION, ENGINRERIWG APPLICATIONS
OF COMPUTFERS, SIMULATIOR, MARINR SYSTEMS

SECTION CLASS CODES: B2780, C7578, B2619, C8829

LANGUAGE: ITALIAN

MODERN ADVANCFES IN SHIPBUILDING PRACTICE, PARTICULARLY THR TINCREASF
IN SI1IZE AND THE INTRODUCTION OF CONTAINEBR SRIPS AND BULKX CARRIERS,
CALL INCREASINGLY POR AUTONATION OF PENGINE CONTROL, WAVIGATION,
GUIDANCE AND CARGO HANDLING. DIGITAL AND ANALOG COMPUTERS AND DATA
PROCESSING PACILITIES ARE UTILIZED, WITH TRANSDUCERS AT THE PHYSICAL {
INTERFACES. COMPUTERS ARF UOSED IN SHIP DESIGW, POR MODELLING AWD
OPTIMIZATION OF ENGINE OPERATION AND CONTROL. SIMULATORS PLAY AN !
IMPORTANT PART IN ON-SHORE TRAINING OF CREWS

e S A oy T BT p 21
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170777 c7018030

STUDY OP INDUCPR LOAD AND STRPESS (INTERIM REPORT 15 PEB 1968-1% ncCT
196 8)

BRARTEN, H.J., COONS, L.lL., DAVIS, R.P.

REPORT NO.: WASA-CR-72518 ISSDED RY: PRATT AND WHITNEY AIRCRAPT,
WEST PALM BERACH, PLA., USA

CONTRACT NO.: NAS3-11276

2 APRIL 1969

DESCRIPTORS: HEAT SYSTENS, PNGINRERING APPLICATIONS OFP COMPUTER,
COMPUTER-ARIDED DESIGW

SECTION CLASS CODRS: C8829

AVAILIABILITY: CPSTI, SPRINGPFIELD, VA. 22151, USA

A PROGRAM OF ANALYSIS, DESIGN, PABRICATION, AND TPESTING IS BFING
CONTUCTED TO DERVEOP COMPUTER PROGRAMS POR PREDYCTING ROCKET FENGINE
TURBO-PONM] INDUCER BYDRODYNAMIC LOADING STRESS MAGRITUDE ANWD
DISTRIBUTION, AND VIBRATION CHARACTFRISTICS. THIS REPORT COVERS THF
ANALYSIS AND DESIGN PORTION OF THE PROGRAM. METHODS OF PREDICTING
BLALE LOADING STRESS, AND VIBRATION CHARACTERISTICS WERF SELECTED PROM
A LITERATUORE SEARCH AND USED AS A BASTYS YOR THP COMPUTER PROGRANS. A
TEST TINDUCER WAS DESIGNED REPRESENTATIVE OF TYPICAL ROCKET ENGINR
INDUCERS AND 1INSTRUMENTATION WAS SELECTED TO PROVIDE MEASUREMENTS OF
BLADE SURFPACE PRFSSURE AND STRESSES POR CORRELATION WITR THP
PREDICTION SYSTEM

161350 C70 15407
3 DIGITAL COMPUTFR SIMULATION OF A DIFSPL POEL INJECTION
DUBRE, J.P., GOYAL, M.R. ¢ GOVERNMENT ENGNG. COLYL., REWA, INDIA
J. INSTN. FENGRS. (IWDYA) MFCH. ENGNG. DIV. VOL.50, w0.%, PT.NE3
132-u48 JAN. 1970
DESCKIPTORS: MECBANICAL ENGINEBERING, FPFNGINEBERING APPLICATIONS OF
COMPUTERS, HEAT SYSTEMS, SINULATION
SFCTION CLASS CODES: C8829, C7551
THEE FAPPR PRFESENTS A DETAILED ANALYSIS OF A DIESEL ENGINE FUFL
INJFCTION SYSTEM WRICE GIVES A PILOT INJRCTION AND A MAIN INJECTION,
USING A SINGLE PLUNGER HAVING TWO GROOVES TO GIVE STERPPED INJPCTION
TAROUGH A SINGLE MOLTI-FOLE, CLOSED NOZZLE. THE CALCULATION FOR SUCH
AN INJECTION SYSTEM HAS BEEN PROGRAMMNED POR A DIGITAL COMPUTER. PINITE 1
DIFFERFNCE METHOD HAS PRFEN USBED FOR STEP BY STFP SOLUTION OF THE
EQUATIONS AT PEAMCH INTERVAL OF TINE. THE RESULTS PRESENTED WERE
OBTAINED POR A SET OF DATA TO SHOW THE PPFECT OF VARIODS POMP
i PARAMETFRS ON THE DISCHARGP CHARACTBRISTICS OF THP INJPCTION SYSTFPN
‘ DESTIGN DATA (10 REFS)
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161327 CT015384
DETERRINATION OF THE COMPUSTION LAW OF AN INTERNAL COMPBUSTION ENCINE
BY MRANS OF DIGITAL COMPOTPRS TUSING THR INDICATPED DIAGRAM
APOSTOLESCU, M., GRUNWALD, B., TARAZA, D.
BOL. 1INST. POLITKH. BUCCURESTI (RUMANI}A) vOoL.31, NO.4 105~ 14
JULY 1969
DESCRIPTORS: ENGINREBRING APPLICATIONS OF COMPUTERS, REAT SYSTEHMS,
FLOWCHARTING
SECTION CLASS CODPS: CB829 :
LANGUAGF.: RUMANIAN
THE AUTHORS PRESFNT A METHOD TAKING INTO CONSIDRRATION THE THERMAL
DISCONTINUITIRS OF THER GAS MIXTORE, THE DISSOCIATION OF GAS, FUPL
ATOMIZATION AND HEAT EXCHAWGE WITR THE WALLS. IN ORDER TO SOLVE THE
EQUATION OBTAINFPD WHICH SPECIFIES THE LAW OF COMBUSTION THE AUTHORS
: SUGGEST THE RUNGE-KUTTA SPCOND-ORDER METHOD, PRESENTING THE FLOW CHART
; OF THE CALCULATION PROGRAM ELABORATED YOR A DIGITAL COMPUTER

146232 C00T424
ANALOG COMPUTFR CONTROL SYSTRNS POR TH® GROUND TRSTING OP NUCLRAR
ROCKET ENGINE COMPONENTS
LANGILY., A.W. + FROCPSS SYSTEMS INSTRUMENTATION, SACRAMENTO,
CALIP., USA
: ¢ INSTRUMENT SOC. AMBRICA
3 PROCEDINGS OF THE 23RD  ANNUDAL ISA  CORPRRENCE, ADVANCES 1IN
INTRUMENRTATION 10PrP. 1968
L) 28-31 OCT 1968 INSTRUBERT SOC. AMERICA NEW YORK, USA
3 FUORL: TWSTRUMENT SOC. AMERICA PITTSBURGH, PA., USA
DFSCRIPTORS: NUCLEAR SYSTRMS, ON-LINE OPERATION, AUTOMATIC TESTING,
ARALOGUE COMPUTER METHODS, EWGINEPERING APPLICATIONS OF CONPUTERS
SECTION CLASS CODES: C8829
DESCRIRES TRE APPLICATION OF THE LARGE-~SCALF GENFRAL-PURPOSE ANALOG
COMPUTER FOR THE DESIGN OF CONTROL SYSTEMS USED IN THE NON-NUCLEAR
TESTING OF NUCLFAR ROCKET ENGINE COMPONENTS AND SUB-SYSTENS. FURTHER,
THE APPLICATION OF ON-LINE ANALOG CONPUTER CONTROL OF GROUND TEST
FACILITIES TS INDICATED. IN THIS CONTEXT, THF ON-LINE COMPOTER (EAI
PC-12) TS EMPLOYED IN CONJUNCTION WITH BIGH-~SPPED SERVO SUB—-SYSTPNS TO
{7} GPNERATF ALL REQUIRPED FORCING PONCTIONS, (2) PROVIDE SWHITCHING AND
MALPUNCTION LOGIC SHUTDOWNN COMMANDS, AND (3) PERPORM THE PONCTIONS OF
AN OVERALL SYSTKMS SOUPPRVISOR
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132623 c709787

DYNAMIC MODELLING OF GAS TURBINFE PRRPORMANCY

SARAVANAMOTTOO, H.I.H., FAWKER, A.J.

¢ I1IEE, CONTROL AND AUTOMATION DIV., INSITUTF OF MEASUREMENT AND
‘ CONTROL
J INDUSTRIAL APPLICATIONS OF DYNAMIC MODFLLING 133-41 1969
| 16-18 SPP 1969 IFPE, CORTROL AND AUTOMATION DIV., INSITUTE OF
i MPASUREMFNT AND CONTROL DURHAN, PFNGLAND
' PUBL: INSTITUTION OF BRLECTRICAL ENGINRERS LONDON
; DFSCRIPTORS: ANALOGUF COMPOUTER MFTHODS, STMOLATTON, ARROSPACP

APPLICATIONS OF COMPUTBRS, HEAT SYSTENS

; SECTION CLASS CODRS: C8829
i METHODS PFOR DIYNAMIC HMODELLING OF GAS TURPINF PERFPORMANCE HAS BEEN
' DRVELOPFD POR POTH AWNALOGUR AND DIGITAL COMPUTFPRS. THP PROBLEN IS
: APPROACHED PROM THE VIEWPOINT OF THE THERMODYNAMICIST, USING TRHE BASIC
i INFORMATION REQUIRED POR STFADY STATE PERPORMANCE CALCULATICNS. BOTH
g ANALOGUE AND DIGITAL STAULATION METHODS HAVE PROVED TO BRE
SATISPACTORY, AND GOOD AGREEMENT WITR ENGINE TESTS HAS BEEN OBTAINED.
THIS PAPEEK DISCUSSES THF STMULATION OF THE SIMPLE TURBOJET ENGINE, AND
THE MPTRODS DESCRIBED ARE CORRENTLY BPING USPD TO SIMULATE THPF
PERFORMANCE OF MORE COMPLEX TV¥O-SPOOL AND THREPF- SPOOL UNITS,. THE
COMPUTER REQUYREMENTS ARE MODEST AND WELYL WITRIN THE SCOPF OF
REASONARLY PQUIPPED COMPUTFR LABORATORIES

10174 c706317

CALCULATION OF DIESFL ENGINPS WORKING PROCRSSES, AND THE APPLICATION
OF DIGITAL COMPUTPRS POR SUCH CALCULATIONS

KALMAR, 1.
3 WlSS. Z. TFRCr. HOCRSCH. OTT0O VOWN GUPRTCKE MAGDRRURG (CPRMANY)
VOL .12, NO.4 483-91 1968

DESCRIPTORS: HEAT SYST., COMP. AIDED DESIGN, ENG, APPLIC. COMP.,
DESIGN AND CALC. AIDS

SPCTION CLASS CODFS: C8829

LANGUAGE: GERMAN

THE WUMBER OF EXPERIMENTS DURING DEVELOPMENT OF AN ENGINE CAN BP
REDUCFD RY THR STUDY OF DIRSPL ENGIRE INDICATOR DIAGRAMS. WHFN THE
COMPUTATION METHOD IS LAID DOWN, COMPUTATION BY HAND IS CONPARED WITH
THAT BY A COMFUTER. THE VIBE COMBUSTION LAW AND THE HEAT TRANSPER
EQUATIONS RY PPLAUMF WERF USFD WITH THF COMPUTRR. THER MATCHING OF THR
COMPUTATION RESULT TO AW ENGINE INDICATOR DIAGRAM, AND THE EFPECT OF A
SINGLY PAKAMETER COMPUTED BY TRE PROGRAM SO DETFPRMINED, ART GIVEN (
11 REFS)
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COMPUTER MODEL POR CALCULATING THE PRORNT CHARGE VOLUME AND THF
SURFPACE AREA OF THE PROPAGATING FLAME IN A SPARK IGNTTION ENGINE

SOMAYAJULU, K.D.S.R., SUBRAMANYANM, J.K.

J. INSTR. ENGRS. (INDIA), MBECH. ENGNG. DIV, VoL, 49, wo. 11, PT.
BE6 298-302 JULY 1969

DPSCRIPTORS: ENG. APPLIC. COMP., EPAT SYSTEMS

SPCTION CLASS CODES: C8829

IN A COMBUSTION CHAMPBER DESIGN, THE VOLUME OF THE CHARGE BURNT AND
THE SURPACE ARFA OF THR PLABE PRONT AS THR PLAME PROPAGATES ARE
IBPORTANT CONSIDFRATIONS. R METHOD OF CALCULATION TO BE SOLVYED ON A
DIGITAL COMPUTEE TS DESCRIBED, THE METHOD ENVISAGES DETERMINING THF
VYOLUNMF COMMON TO A SPHERE ARD THY COMBUSTION CHAMBERR. TH® POINTS ON
THE BOUNDARY OF THE COMBOSTION CHAMBER ARE GIVEN IN CARTESIAN
COCGRDINATES AROUT A CONVENIENT ORIGIN, TRE POINTS ARE CONVERTED INTO
SPHERICAL COORDINATES WITH THF SPARK PLUG LOCATION AS TH® ORIGIN. A
SYSTEHATIC PROCEDURE PINDS THE RADIUS AS THETA AND PHI ARE CHANGED AND
COMPUTFS RY SUMMATION, THE VOLUME AND SURPACE AREA FOR SEVERAL FLANF
RADII. LIMITATIONS AND ADVANTAGES OF THE METHOD ARF DESCRIBFD

67901 R6921645, C699490

COMPUTFR DATA PROCESSING TO COMPUTF NERVA TRANSFPER FUNCTIORS

BENENSON, H.

¢ ATON]IC EWERGY OFP CANADA LTD N.S.A.E.C. NASA

JFEE TRANS, NUCLERAR SCY. (USA) VOl .5-16, %W0.1 207-9 FEB. 1969

CONP: 15TH NUCLPAR SCIPNCE SYMPOSTUN 23-25 OCT 1968 ATONIC
ENERGY OF CANADA LTD U _ S, A.E.C. NASA MONTREAL, CANADA

DESCRIPTORS: AF¥BOSPACP PROPULSION, COMPUTRR APPLICATIONS, NUCLEAR
REACTORS, AFROSPACE APPLICATIORS or COMPUTERS, PNGINPERING
APFLICATIONS OF COMPUTERS

SPCTTION CLASS CODPFS: B3630, C8829

THIS PAPER DFSCRIBES THFE COMPUTPRR DATA-PROCESSING MRTHODS THAT HAVF
EFEN DEVELOPED TO PERMIT TOTAL DATA ANALYSIS COMPLETION WITHIN A 72-HR
PERIOD. TO ACHIFVE TRIS GOAL, IT WAS WNECFSSARY TO FSTARLISH EPPICIENT
AND PLEXIBLE PROGRAMMING WETHODS AND TO ENSURE THAT THE DATA ARF VALID
WHEN THE TESTS ARE CONDUCTED, BECAUSE INTERPRETATION IS ESSENTIAL, A
WELL PLANNED SYSTEMATIC APPROACE TO VERIPICATION AND SIMULATION WAS
INTRODUCED EBARLY IN THF PROGRAM TO STUDY AND INTPRPRET ANONALIES THAT
COULD OCCUR IN TEE DATA

65082 6911088

SIMPLIFIED STHOLATION OF FENGINE DYNAMICS

STRAULI"GBR, R.

LUPTPATRTTFPCHEN., RAUMFIPNRTTECP. (CERMANY) vOo1L..1%, NO.1 1-5 JAN.
1969

DESCRIPTORS: SIMUOLATION, ANALOGUF COMPUTERS, FRGINPERRING
AFFLICATTIONS OF COMI'UTERS

SFCTION CLASS CONES: CBR29, C994%0

LANGUACE: GPRMAN

TH#RF ARF THBRFE MRTHODS WHICH CAN RF USFED TO SIMDLATFE ENGINE
DYMARICH ON ANALOG COMPUTFRS WITH ADFQUATE ACCUORACY. IT DERPENDS ON TH®
FORPOSE OF THE  INVESTYIGATION, THE COMPUTEK CAPACITY AND THER TYPR OF

THP AVATEADLFE ENCINK DATA, WATCH OF TRY THRER MPTRODS IS TO RF USED TN
A GIVEN CALY
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37716 P6912430, C694132

SOMF CONSIDERATIONS ON THE POSSIBILITY OF THE ADAPTION OF MARINP
ELECTRICAL PROPULSION TO REMOTE CONTROL OR PROGRAMMED SYSTEM CONTROL

RAVENRA, L.

MARELLI (ITALY) VOL .42, NO.7-12 7-~-28 DEC., 1968

DESCRIPTORS: PROPULSION, COMPUTER APPLICATIONS, MOTORS, SHIPS,
NARINY SYSTENS

SECTION CLASS CODES: B4610, C7574

LANGUAGE: ITALIAN

AN HISTORICAL ACCOUNT IS GIVPN OF RARLY SYSTPNMS OF DIRSPL- ELPCTRIC
PROPULSION, WITH PARTICOLAR REPERENCE TO THE (ITALIAN) VESSELS SCILLA
ARD CAKIDDI. ‘THE APPLICATION OF PLECTRIC PROPDLSION TO DIPFERENT
CLASSP®S (o) 4 VESSEL 18 CONSTIDFRRED, TOGETHPR WITR A DRTAILPED
INVESTIGATION OF THE ALTEKNATIVE FPORMS OF PRIME MOVER, ELECTRIC
CONVERSION ARD PROPULSION MOTOR. INFORMATION OR RELEVANT COSTS IS
PRESENTED, AND THE ARTICLE CONCLODES WITH A DETAYLPD ACCOUNT OF THO
RECENT HBARINE TINSTALLATIONS WAICH HAVE INCORPORATED COMPUTER CONTROL
POR SOME OF THE ROUTINE ENGINF ROOM OPBRATIONS
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36495 D7506320
DESIGN OF DIGIYITAL ACTUATORS (PNEUMATIC DRIVES EXANPLES)
E USANOV, KR.G.
- VESTN, MASHINOSTR. (USSR) NO. Y1 29-32 1974 CODEN: VMASAY
TRANS OF: RUSS. ENG, J. (6B) VvOL.54, wO, 11 324 1974 CODEN:
RENJA3
DESCRIPYTORS: ACTUATORS, DERSIGN, PNPUNATIC CONTROL PQUIPHENT
IDENTIPIEBRS: SPRING TENSIONING, DESIGN, DIGITAL ACTUATORS,
PNEUMATICALLY ACTUATID DRIYES, “ARILSLE SFEED REGOLATOR, DIESEL ENGINE
¢+ CENTRIPFUGAL SWITCH, ADTOMATIC SWITCHING SYSTERS, DIES¥L BLECTRIC
LOCOMOTIVES, CONTROLLER, POSITIONERS
SPCTION CLASTC CODES: D250
{4 RFPS)

TR R s TR T

28761 D7506 126
(DTYESEL) ENGINF TEST BED MODEL PFOR DYNAMIC CONTROL STUDIES

AL-BERMANI, S.A., GRAVESTOCK, R.P. ¢ OUEEN MARY COLL., LONDON,
ENGLAND

J. AUTOMOT. ENG. (6GB) VOL.6, NO.? 10-15 FPEB. 1975 CODEN:
JAUEA9

DESCRIPTORS: DIESKL ENGINPS, TRST PACILITIRS, DYNANICS, TORQOUE
IDENTIPIBRS: DYNAMIC CONTROL, ANALOGUP CONPUTER MODEL, DIESEL ENGINE
. FDDY CURRPNT DYNAMOMETER TEST BED, STEADY STATE, DYNANIC TOROUE
PUNCTIONS, SPEED CONTROLLER, TRANSPPR PUNCTION, THROTTLE ACTUATOR
SECTION CLASS CODES: DS810, D1370
(6 REFS)

26013 D7502378

2 TORSIONAL STAFILITY ANALYSIS OP A GAS-TORRINE POWFRED HELICOPTER
§ DRIVE SYSTRM
3 DARLOW, M.S., VANCE, J.M. ; MECH. TPCRNOL. INC., LATHAM, N.Y., USA
! TRANS. ASME SPR. A (USA) VOL.96, NO.4 33541 OCT. 1974
CODFN: JETOAS
| DESCKIPTORS: HELICOPTPRS, TORSION, STARILITY, DRIVES, GAS TURBINES
3 IDENTIFYERS: TORSTIONAL STABILITY ANALYSIS, CLOSED LOOP DYNAMIC
SYSTEN, TRANSFORT BELICOPTER SPEED GOVERNOR, GAS TURBINE ENGINE, DRIVE
TRAIN, WONLINEAR COUPLING, VIBRATIONS, - ROTOR, FXCITATION, TINE
RESPONSE, FREQUENCY
SECTION CLASS CODES: D660, D5510, DS5420
(9 REPS)
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i . 2310 DNI%5006875
WHAT:S NEW IN MOTORCYCLE ENGINFRRING
COVINGTON, J. 1
AUTOROT. PFNG. (USA) VOL.B2, ®N0.9 37-83 SPPT. 1974 CODPN:

AVEGB1I

DKSCRIPTORS: DLFSIGN, SAPETY, FOLLUTTION, INTFRRAL COMRNSTION PNCINPSR,
BMOTOR VRHICLY¥ BRAKRS, MOTOR VERRICLE SUSPENSION

IDENTIPIERS: WOBBLE, ANT1 LOCK BRAKES, MOTORCYCLE TRCHNOLOGY, ENGINE
PPPICIENCY, 0OUTPUT, BRAKING, SAFPETY PACTORS, SUSPPNSION SYSTPRNS, NWOISE
P ENISSIONS CONTROL, DESIGN, AUTOMOTIVE APPLICATIONS, COMPUTER,
YREDICT, SPEPD/TORQUE CHARACTERISTICS, AUTOBATED DESIGN

SECTION CLASS CODES: D6290, 05410, D1340

21808  D74506802

IMPROVED WEAR AND DEPOSIT CONTROL IN MEDIDM SPEED MARINE DIESEL
EXGINES (WITR ENGINE OIl DEVELOPMENT)

VAN DER HORST, G.W., POLMAN, J., SUNDFREEIJPR, J.J.H. ; CRERVRON
CENTRAL LAB., ROTTERDAM, NETHFRLANDS

STD BOOK NO.: 9 900976 37 3

PUROPORT 73 CONPFRENCF PROCEPDINGS: MWARINR DIESEL ENGINERS  1-12
1974

15 NOV. 1973  AMSTERDAM, NETEPRLANDS

PUBL: INST. MARINR PNGRS. LONDON, ENGLAND }

PESCRIFTORS: MARINE ENGINES, DIBSPL ENGINES, WPAR, Ol ‘

TDENTIPIFRS: WEAR, DPPOSYT CONTROL, MEDIOM SPPED MARINE DIPSPEL
ENGINES, ERGINE OILS, LABORATORY BENCH TRSTS, OXIDATION, THPREAL
STABILITY, CORROSTON PROTECTION, WATER TOLERANCE

SECTION CLASS CODES: DS410, D365%0, D3690

(2 KFFS) ,

G i

21800 b7006794

TURBOCI!ARGING OF SMALL (DYESEL) FNGINES

GOODLET, TI.VW. ;+ HOLSET ENGKG. CO. LTD., HUDDERSFIFLD, ENGLAND

PROC. INST. MECH. ENG, (CB) YOL. 188 %0.3 7787 1974 CODBN:
PINLAA

DPSCRIPTORS: DIRSEL PFNGINRS, TURBOCHARGERS, INTERNAL COMBUSTION
ENGINE PFRPORMANCE

ITENTIFIERS: L.OoST WA X CAST ROTORS, SMALL DIFSEL ENGINES,
TURKOCHAKGTING, ADOPTION, RADIAL PLOW TURRINES, COMPONERT EPPICIENCIES,
REAKINC, SEAYL DFSIGN PROPLRMS, VANFE VIBRATION, MAWUPACTORING METRODS,
CONTROL GSYSTRNS, DEMANDS, VARIARLE SPRED PRGINPES

SFCTION CLASS CODES: DSR40

(8 RFPHY
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18190 D76806696

OPERATION AND CONTROL OF TRDUSTRIAL TORBINES (B.G. PLECTRIC
GENFRATOR DRIVES)

WILSON, W.B. + GENERAL BLECTRIC CO., SCHEWNECTADY, N.Y., USA

POWER EWG., (USA) yOL.78, WO.2 82-5 PEB. 1974

DESCRIPTORS: STEAR TORBINRS, STEAN-PLRCTRIC POWEBR GENERATION,
VELOCITY CONTROL, ELECTRIC VARIABLES CONTROL

IDENTIFIERS: CONTROL, INDUSTRIAL TORBIWES, OPERATION, COSTS,
PLECTRIC GENERATOR DRIVES, STEAM TURBINR, STEP LOAD CHANGE, SPERD
GOVERNOR REGULATION, CONTROL PERPORMANCE

SPECTION CLASS CODES: DS840, D8210, D2230

291 n7M0S817

PROTOTYFE OF A 100-M¥W, 3000 RPM GAS TURBINP SPRIFES POR POWPR
GERERATION

PRIGIFRRY, G.P. s+ PYAT, TORINO, ITALY

s ASHF

INTERNATIONAL CONFERENCE ON GAS TUREINFES (PREPRINTS) 1-9 1974

31 MARCE - 8 APRIL 1974 ASHE ZORICH, SWITZPRLAND

PUBL: ASHF NEW YORK, USA

DESCRIPTORS: GAS TURBINES, FOWER PLANTS, CONTROL SYSTEMS

IDENTIFIERS: PROTOTYPR, GAS TURBIRE, POWFR GENERATION, LARGE,
CBARACTERISTICS, PEAK LOAD, RENGINE, DESIGN, TEST PROGRAN, CONTROL
SYSTEN, PACKAGE TNSTALLATION, %00 mw, 3000 RPM, BASE LOAD

SFCTION CLASS CODES: D5420, D8250

6680 D7306680

BYBRID MODFL OF AN AUTOMATED FNGINF TEST RPD

SOLIMAN, J.IT.

J. AUTOMOT. FNG. (GB) vOL.4, NO.5 13-18 oCT. 1973 CODEN:
JAUFPASQ

DFSCRIPTORS: JINTERNAL COMBUSTION FNGINKRS, MODRLLING, TRST PACILITIFES
s CONTROIL SYSTEAS

IDENTIFIPRS: CONTROL, NYBRID MODFL, AUTOMATED, TEST RRD, SPRED,
TORQUF, INTERNAL COMRUSTION BRGINE

SECTION CLASS CODES: DS5410

5471 D7305471

R PRELIMINARY STUDY OF THE DESIGN OP A CONTROLLPR FOR AN AUTOROTIVE

2S TURBINP (MATEESATICAL MODELLING)

WINTEREOWE, D.E., MUNRO, N., LONRTIE, P.M.G. s ONIV. MANCHESTPER,
ENGLARD

TRANS. ASMRE SKH. A (USH) VOl..95, NO0.3 264-50 JULY 1973
CODFN: JFPOAS

DESCRIPTORS: GAS TURBIXES, CONTROLLERS

IDENTIFTPRS: DFESTGN, CONTROLLER, AUTOMOTIVE GAS TDRRINF, POF]. MASS
PLOVW, TURBINE NOZZLP ANCLE, GAS GENERATOR SPPPD, TURRINE INLET
TERIRRATURE, CONTROL SYSTFM, MATHEMATICAL MODPLS

SIUTION CLASS coDrE: DRR20, D2UVD

(10 KEFS)
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D7300071
DEVELOPMENTS 1IN HIGH-VOLTAGE GENERATION AND IGNITIOR CONTROL (POR

CONBUSTIOR ENGINES)

RITTHANNSBRRGER, N, ¢ ROBRRT BOSCH GMBH, SCRAWIRBERDINGEN, GFRMANY
s INSTN. MECH. ENGRS

STD BOOK NO.: 0 85298 060 A&

CONPPRENCE ON AUTOMOTIVE ELECTRICAL FRQUIPHENT 79-84 1973

13-4 SEPT. 1972 INSTN, NECH. ENGRS BRIGHTOR, SUSSEX, ENGLARD
POBL: INSTN. BECH. EWGRS. LONDON, ENGLAWD

DESCRIPTORS: IGWITION SYSTERAES, INTERNAL. COMBUSTION PNGINES
IDENTIFIERS: DEVELOPAENTS, IGNITION CONTROL, TRANSISTORIZED METHODS,

CONTACTLPSS TRIGGRR SYSTEMS, SPARK IGNITED COMRUSTION ENGINE, WIGH
VOLTAGF GFNERATION, COIL IGNITION

SECTION CLASS CODES: D2850, D5410, D5320
(3 RPFS)
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39132 17601423

THE PRPDICTION OF JOURNAL LOCY TN DYNANICALLY LOADED INTERWAL
COMBUSTION ENGINE BEARINGS

RITCHIE, G.S. ; MPCH. PNGNG. LAB., GRC, WHETSTONY, ®NGLAND

WEAR (SWITZERLAND) VOL.35, NO.2 291-7 DEC. 1975 CODEW:
WEARAR

DPSCRIPTORS: DIPSEL RNGINES, INTPRNAL CONBUSTION PNGINE CONPONRNTS,
COMPUTER-AIDED DESIGN, JODRNAL BEARINGS, OPTINISATION

IDENTIPIERS:  SENIANALYTIC METHOD, DYNAMICALLY LOADED BEARINGS,
PEEDICTION OF JOURNAL LOCY, INTERNAL COMBUSTION ENGINE REARINGS,
DIESEL  PNGINE  REARINGS, APPROXTNATE SOLUTYION, DYNANIC REYNOLDS
EQUATION, COMPUTER PROGRAN

SECTION CLASS CODES: D3610, D5410

(2 REFS)

38910 D7601201

LATREAL VIBRATION ANALYSTS OP GPNERATOR-TNRBINE SHAPT SYSTENS

NAGAPUOI, T. : TORYO SHYBAURA ELECTRIC CO. LTD., HEAVY APPARATUS
ENGNG. LAPR., YOKOMAMA, JAPAN

INT. WATER POWER AND DAM CONSTR. (GB) VOL.27, NO.1%1 418-23
NOV. 197% CODEN: IWPCDK

DFSCRIPTORS: TURBOGENERATORS, SHAFTS, VIBRATIONS

IDENTIPIPRS:  TRANSIENT  RESPONSE, LATERAL VIBRATION ANALYSIS,
GEWERATOR TURBINE SHAPT, DESIGN, COMPUTPR

SECTION CLASS CODES: D82%50, D5510, D3220

(4 REPS)

i s e = m s e © s

L 38755 n760 1046
k | HYBRID COMPUTER TREATHENT OF SAMPLED EXPPRIMENTAL DATA PROM ROTATING
! FISTON HMGTORS

i CAILLIAD, R., SIPRENS, R. 3 RIJKSONIV. GENT, GPNT, BELGIDNM

: RFV .M (BELGIUN) vOoL.21, %O.3 251-9 SPEPT. 1975 CODEN: RPMRHNAK

? DESCRTIPTORS: INTERWAL COMBUSTION ENGINE PPRPORMANCR, PNGINPRRING . ]
APPLICATIONS OF COMPUTERS, ROTARY ENGINES ‘ ]

IDENTIFIERS: PENGINE DATA ANALYSIS, BYBRID COMPUTER TRPEATHENT,
SAMPL¥D FXPERYMENTAL DATA, ROTATING PISTON MOTORS, HYBRID INSTALLATION }
SECTION CLASS CODES: DS5G10
] LANGDAGE: PLEMISH
| (S REPS)

TFST ENGINES PRODUCPD BY DNC (CONPUTER MACHINING CENTRE AND CONVEYOR
SYSTRN)

ASHBURN, A.

AM. PACE. (NSA) VOL.119, NO.19 116 OCT. 1975  CODEN:
AMMAAA ,

DESCRIFTORS:  NUMERICAL CONTROL, MACHINING CENTRES, INTERNAL 3
COMBNSTION ENGINES, ENGINEERING APPLICATIONS OF COMPUTERS, CONVEYORS

ILENTIPIPRS: MACRINING CENTRPS, TOYOTA, DNC, CONVEYORS, COMPUTER
CONTROLLFD AND MOWITORED SYSTEM, ENVIRONNENTAL TESTS, ENGINE PARTS,
INTEGKATED PRODUCTION SYSTEN

SFCTION CLASS CODRS: DUL10, DS410, D6720

% 36032 D7600323
i
§
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37%%7? DIH07302

SINULATION STUDY OF TRANSIERT PPRPORMANCE HATCHING OF TORROFAN
ENGINE USING AN ANALOGUE CONPUTER TO BVALOATE ITS USEPULNESS AS DESIGN
TOOL

ITOH, ®W., ISRIGAKY, T., SAGIYA, Y. ; RBS. AND DEV. DEPT., ATRCRAPT
ENGINE DIV., TISHIKAWAJINA-HARIMA REAVY INDUSTRIES CO. LTD., TOKYO,
JAPAN

TRANS. ASHER SER. A (US)) VO1.97, W®O.3 369-74 JOLY 1975
CODEN: JPPOASB

DESCRIPTORS: TURBOFAN ENGIWES, COMPUTPR-AYDED DESIGN, SINULATION

IDENTIFPIERS: ANALOGUE COBPUTER SIMULATION, TRANSIFNT PERPORMANCE
RATCHING, TURBOFAN ENGINE, DESIGN TOOL, DYNAMIC RESPONSE, TRANSIENT
SPRED CONDITIOW

SKCTION CLASS CODES: D5420

36495 D7506320

DESTGN OF DIGTTAL ACTUATORS (PNRUMATIC DRIVES EXAMPLES)

USANOV, X¥.G.

VESTR. MASHINOSTR, (USSR) NO.1Y  29-32 1978  CODEN: VMASAV

TRANS OF: RUSS. PNG. J. (GB) VOL.54, NO.71 32-4 1974 CODEN:
RENJA3

DESCRIPTORS: ACTUATORS, DPSIGN, PNEUMATIC CONTROL PQUYPMENT

IDENTIPIERS: SPRING TENSIONING, DEBSIGN, DIGITAL ACTUATORS,
PREUMATICALLY ACTUATED DRIVES, VARIABLE SPPED REGULATOR, DIESEL PNGINE
, CENTRIPUGAL SMITCH, AUTOMATIC SWITCHING SYSTEMS, DIESPL FLECTRIC
LUCOMOTIVES, CONTROLLER, POSITIONERS

SFCTION CLASS CODES: D2450

(4 RRPS)

36265 D7506090

INDOCTTON RAMMING A MOTORED HIGH-SPEED POUR-STROKE RECIPROCATING
PNGIN¥-INPLUENCE OF INLET PORT TRESSURE WAVES ON VOLONETRIC EPPICIENCY

PROSSPR, T.G. ; KING:S COLL., ONIV. OP LONDON, LONDON, BNGLAND

FROC. INST. HNPCH. PENG. (GB) VOL. 18R, NO.49 £77-84 1974
CODEN: PIMLAA

DESCRIPTORS: INTERNAL COMRUSTION RNGINE PERFORMANCE

IDENTIPIFRS: MOTORFD HIGH SPRED POUFP STROKE RECIPROCATING ENGINE,
INDDCTION RAMMING, INPLOUENCE OF INLET PORT PRESSURE WAVES, VOLUNETRIC
EFPICIFNCY, PRESSURE PLOCTUATIONS, COMPODTER PROGRAMNE, METHOD OF
CHARACTERISTICS, AIRFLOW FIGURRS

SECTION CLASS CODES: D5410

(20 REPS)

35083  D750U868

CHRYSLPR:S  :FLFCTRORIC: LFAN-BURN PNGINE (NITH SPARK-CONTROL
COMPTI TER)

MACH. DES. (USA) VOL.47, WNO0.1? 26-6 10 JULY 197% CODEN:
FAGFAR

DESCRIITORS: INTERNAL COMRUSTION ENGINES, FPNGINPERING APPLICATIONS
CF COMPUTFRS

TDENTIFIPRS: SPARX ADVANCE CONTROL, ELECTRONIC LEAN BORN ENGINE,
CRRYSLEP, COMPUTER, IGNTITION, CIRCUIT ROARDS

SFCTION CLASS CODRS: D54 10
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3501 D750u48R0 o 1
A SINPLE STEAR GENEPRATOR MODPIL (DIGYITAL SINULATION)
LEITHNKER, R., LINZER, V., $ LITERATORWACHWRIS AND REISPIPLE, }
STUTTGART, GERBAWY
BRENNST . ~WARRNE-KRAFT (EWK) (GRRMANY) vOoL.27, WNO.8 3345 AUG.
1975 CODEN : BRVKAY
DESCRIPTORS: BOILEES, HODELLING, SYMULATIOW
IDENTIPIERS: STEAM GENERATOR MODFL, DIGITAL SYNULATION
SECTION CLASS CODES: DS5220

35396 D7508221

MPASUREMERT OF AVERAGE INDICATOR DIAGRAMS BY A MNINT-COMPUTPR AIDED
DATA ACOUISITION SYSTEM

KONTANI, K.
CODEN: KGKSBL

DESCRIPTORS: INTFRNAL COMBUSTION ENGINE PPRFORMANCE

IDENTIPIERS: MPASOURFERENT, AVERAGPD IWNDICATOR DIAGRANS, WINYCOMPUTPR
AIDED DATA ACQOUISITION SYSTEM, CONTINUODS ENGINE CYCLES, PRESSURF,
IGNITION TIMING .

SPCTION CLASS CODES: NS 10

LANGDAGY: JAPANESE

(4 REFPS)

30771 D7500596
VIBRATIONS OF ROTORS 1IN TURBINE UNITS WITH SHORT CIRCOIT OF THF
GENERATOR (CALCULATION)

KOSINOV, YU.P,, FILIPPOV, A.P. t KHARKOV CENTRAL DESIGW OPFICF
POWFR GENEFKATION INDUSTRY, ACAD. SCI., UKRAINIAR SSR

TEPLOENBRGETIKA (TISSR) VOL.21, NO.6 70-3 JUNE 1978 CODEN:
TFLOAS

TRANS OF: THERM. FNG. (GB) VOL.21, NO.6 97-101 1974 CODEN: _
THENAD 3

DFSCRTPTORS: TURBOCPNFRATORS, VIBRATIONS, STRESSES

IDPNTIPIPRS: ROTORS, TORBINE UNWNITS, SHORT CIRCUIT, GENRRATOR,
CALCOLATION, DYNAMIC STRESSES, DIGITAL CONPUTER, TORSIONAL VIBRATIONS

SECTION CLASS CODES: D8210, D5500, D3130

(7 REPS)

30647 17500472 : 5
ENGINF DESTIGN SPRIFS., T1J. THF CRANKSHAPT
AUTOMOT. DES. KENG. (GB) VOL. 4 22-3 APRIL 1975 CODEN: ADRGBS
DESCRIPTORS: CRANKSHAFPTS, DESIGW, INTERNAL COMBUSTION ENGINE

COMPONENTS

IDENTIFIF¥RS: MATERIALS, PNGINE DESIGN, CRANKSRAPT, COMPUTER ANALYSIS
» STRESSLES

SECTION CLASS CODES: D5410, D510

(25 XFPS)
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29380 DTS06 TS

CALCULATION PROCEDURES POR POTENTIAL AXND VISCOUS PLOW SOLUTIONS POR
ERGINE IRNLETS

ALBERS, J.A., STOCKNAW, %.0. ¢ NASA, CLEVPLAND, OHYO, USA

TRANS. ASAR SFR. A (USA) YOoL.97, NO.1 1-10 JAN. 1975 CODEN:
JEPOAS

DPSCRIPTORS: AIRCRAPT ENGIWES, PLOW OF GASES, YISCOUS PLOW

IDENTIPIBRS: COMPUTER PROGRAM SYSTFPM, POTENTIAL, SOLUTIONS, ENGINFE
INLETS, CALCULATIGNS, SUBSONIC CONVPNTIONAL, AIRCRAPT ENGINE NACPELLES,
CONPRESSTBLE VISCOUS PLOW, DESIGN, ANALYSTS, VFOL LIPT PANS, ACOUSTIC
SPLITTERS, STOL

SPCTION CLASS CODES: D5420, D3510

(23 REPFS)

29378 N7506743

SIGMA COMPONTER-CONTROLLED MACHINE INSPRCTS CYLINDER BLOCKS AT RATE
OF 35/¥

MACH. AND PROD. ENG. (GB) VOL. 126, N0.3254 365-7 16 APRIL 1975

CODEN: MPREAU

D¥SCRIPTORS: IWTERNAL COMBUSTION PNWGIN® CONPONRNTS, INSPECTION,
ENGINERRING APPLYCATIONS OF COMPUTERS

IDENTIPIERS: SYGMA 3-STATION COMPNTPR CONTROLLED INSPECTION MACHINE,
CRECKING, CYLIWDER BLNCKS, DIESPL ENGINES, GAUGING STATION

SFCTION CLASS CODES: DSa10, D370

28761 DI%06126
(DIPSEL) ENGIN} TEST RED MODEL POR DYNANIC CONTROL STUDIES

AL-BPRMANI, S.A., GRAVPSTOCK, R.E, : QOERN MARY COLL., LONDON,
ENGLAND

J. AUTONOT. F¥G. (GB) VOL.6, NO.1 10-15 FEB,. 1975 CODEN:
JARUFRAY

DESCRIPTORS: DIESF]. ENGINES, TEST PACILITIES, DYNAMICS, TORQUP

IDENTIPIFERS: DYNAMIC CONTROL, ANALOGUPR CONPUTER MODEL, DIBSEL PNGINE
o YDDY COURRENT DYNAMOMPTER TREST BED, STEADY STATE, DYNAMIC TORQUF
PUNCTIONS, SPEED CONTROLLER, TRANSFER PUNCTION, THROTTLE ACTUATOR

SFCTION CLASS CODES: DS410, D370

(6 REPS)
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268210 D750 1575 o
NEW APPLICATIONS OF THE SPARK-EROSION TECRWNIQUE TO MACRINING
JANICKE, J. ¢ CHARMILLPES S.A., GENEVA, SWITZERLAND
$ GENERAL DELEGATION TO SCY. AND TECH. RES., BT AL
4TH JOURNEERS DE PRINTENPS DE LA BECANIOUR INDUSTRIBLLE. (4TH SPRING

CONPERENCE ON INDUSTRIAL MACHINERY) 6PP. "7
1 22-24 APRIL 1974 GFNERAL DFLEGATION TO SCI. AND TECH, RPS., PT

AL PARIS, PRANCE
PUBL: GROUPEBNENT POUR L:ADVANCENENT DE LA MECANIOU® INDUSTRIELLE

SAINT-OTI PN, PRANCR
DESCRIPTORS: ELRCTRICAL DISCHARGF MACRHINING, MACHINE TOOL CONTROL
IDEUNTIFIERS: MINI CONPUTPR, NEW APPLYICATIONS, MACRHRINING, PULLY

AUTOMATED OPEBRATIORAL CONTROL, OIL, DIPLRCTRIC, WATPR, SHORT PULS®E

SPARK GENBRATOR, BLECTRODE SYSTEN, NUMERICAL CONTROL
SECTION CLASS CODES: D&as50
LANGUAGE: PRENCH

26113  D7501478

SIMTLARITY PARAMETFR FPOR SCALING DYNAMIC (PRESSURE) INLET DISTORTION

ROORE, M.T., LUBKE, J.E. ; GENPRAL ELECTRIC CO., CINCINNATI, ORIO,
USA

TRANS. ASMF SER. B (USA) VOL.96, 0.3 795-800 AUG. 1974
CODEN: JEFIAS

DESCRIPTORS: PRESSURE, AERODYNAMICS

TDENTIFIERS: ANALOGUE FPILTERING, SIMTILARITY PARAMETER, SCALING
DYNAMIC INLET DISTORTION, PRESSURE, DIGITAL AVERAGING, TURBINE ENGINE,
ATRCRAPT

SECTION CLASS CODES: D3510

(4 REPS)

23333 07500698

DIRECT METHOD POR ANALYSIS OP BRANCHED TORSTONAL SYSTEMS

SHATKE, ¥. : MERCURY MARINF, POND DU LAC, WTS., USA

TRANS., ANSNE SFR. B (USA) VOL.96, NO.3 1006 -9 ANG. 1974
CODEN: JEFPIAS

DESCRTPTORS: TORSION, ENGINPS, NUMERICAL ANALYSIS

IDERTIPIFRS: DIRECT METHOD, ANALYSYS, BRANCHRD TORSIONAL SYSTEAS,
TRANSPER MATRICES, VIBRATIONS, JUNCTION, NATURAL PREQUENCIES, COMPUTER
SOLUTIONS, COUPLFD ENGINE INSTALLATIONS, TURBINES, RECIPROCATING,
SCREW COMPRPSSORS, MARINE, AUTO DIFPPRENTIALS, GPRARED INSTALLATIONS,
HOLZER METHOD -

SECTION CLASS CODES: D3110 3

(5 REPS) -
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23110 D750087%
WEAT:S NEW IN NOTORCYCLF ENGINEERING
COVINGTON, J. »
AUTOROT. EWG. (DSA) VoL.82, NO.9 37-43 SEPT. 1974  CODEN:

AVEGBY

DESCRIPTORS: DESIGN, SAFETY, POLLUTION, INTERNAL COMBUSTION ENGINES,
MOTOR VERICLE BRAKES, MOTOR VEHICLE SUSPENSION

IDENTIFIERS: WOBBLE, ANTI LOCK BRAKPS, BOTORCYCLE TRCHNOLOGY, FNGIWE
EFPPICIENCY, OUTPUT, BRAKIRG, SAPETY PACTORS, SUSPENSION SYSTENS, NOISE
v ENISSIONS CONTROL, DRSIGNW, AUTOMOTIVE APPLICATIONS, COMPUTER,
FREDICT, SPRFD/TORQUF CHARACTERISTICS, AUTONATPD DPSIGN

SECTION CLASS CODES: D6290, DSu10, D1380

23055 D7500820

COMPUTFE SIMULATION TUNRS UP PNGINF (BLOCK MACHINING) LINF (POR
HEAVY DUTY TRUCKS)

BAWKINS, W.A.

MPFTALNORK. PROD. (GB) VOL.118, ¥0.11 91-3 NOV. 1978 CODEN:
MWPDAN

DESCRIPTOKS: SIMULATION, TRANSPER LINES, PISTON ENGINES, MACHINING,
PNGINPPRING APPLICATIONS OP CONPUTERS

IDENTIFIERS: COMPUTER SIMOLATION, ENGINE RLOCK, MNACRINING LINE,
HFAVY DUTY TRUCK, TKANSPER LINE, BALANCING, DESIGN, IN PROCESS GADGING
+ ADJUSTWNPNT, AUTOMATIC, DRILLING, TAPPING, V-8 CYLINDER LINP

SECTION CLASS CODES: DS410, DA4400, D6720, D1360

230%3 p7500418
INRTERNAL COMPUSTION ENGINF INSTRUMENTATION POR ON-LINP COMPUTER

APPLICATIONS
CONNOR, WeA. ; UNIV. COLL., LONDOW, ENGLAND
INT. J. MECHA. ENG. EDUC. (GB) VOL.2, ¥%0.k 1-8 OCT. 1974

"CODEN: IMEER3 D)
_ DESCRIPTORS: INTERNAL COMPUSTION ENGINES, INSTRUMENTS, ENGINEERING
| APPLICATIONS OF COMPUT®RS, TESTING
4 IDENTIPIERS: ON LINE COMNPUTER APPLICATIONS, INTERNAL COMBUSTION
ENGINF. INSTRUMENTATION, DIGITAL, TEST RIGS, PERFORMANCE DATA

SECTION CLASS CODES: D5410, p2440, 1370

t
|
(8 REPS) i

. I
! 22227  D7807221 E
.* METHOD OP CHARACTERISTIC PERPORNANCE CALCULATION OF JOURNAL BEARINGS |
; NNDER DYNAMIC LOADING 5
{ NAKAGAWA, B. i ISETKAWAJINA—HARIAA HEAVY INDUSTRIES CO. LTD., i
1 TOKYO, JAPAN .
‘4 ISHIKAWAJIMA-HARIMA ENG. REV. (JAPAN)  VOL.14, N0.5  497-506 |

3 S¥PT. 1974 CODEN: ISHGAV
3 DESCRIPTOHE: JOURNAL BEAPINGS, LOADING
ITDENTIFIRRS: CHARACTERISTIC PRERPORMANCE CALCULATION, JONRNAL ;
BYARTNOS, DYNANIC LOADING, DIGITAL CONPNTER METROD, PLUID TFILM j
PRESSURY, PORCF, PRTICTION LOSSES, DIPSRL ENGINF
SFCTION CLASS CODES: DP3610
LANGUAGE: JAPANESE
(2 FEPS)
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271798 D76406792
INTEBNAL CORBUSTION ENGINE TPSTING BY DIGYTAL COMPUTERS
SOLIMAN, J.d. 3 OUBEN MARY COLL,, UNIV, LONDON, ERGLAND
J. AUTOAOT. FNG. (GB) YoL.5, NO.& 22-6 AUG. 1974 CODEN:
JAUEA9
DESCRIPTORS: INTERNAL COMBUSTION RNEGINES, TESTING, ENGIREERING
PLICATIONS OF COMPUTERS
IDENTIFPIERS: INTBRNAL CONBUSTION ENGINE, TRSTING, DIGITAL COMPUTERS
SECTION CLASS CODES: D5810, D1370

21176 D7606170

THE WORLD:S LONGFST CYLINDFR BLOCK (MACHINE TOOL TRANSFER) LYRE IS
ON RUSSIAN PRONT

HOLLIWNGUNM, J.

ENGINFER (6B) VOL.239 NO.6184 80-1, &4 19 SPPT. 1974 CODEN:
ENGIAL

DESCRIPTORS: TRANSFRR LINFS, MACHINE TOOLS, INTERNAL COMBUSTION
PRGIN¥Y COMPONENTS

IDENTIFIERS: INGFRSOLL CYLINDER BLOCK TRANSPER LINE, RUSSIAN KAMA
RIVFR TRUCK FLANT, MACHINFE TOOL, COMPHUHTER SINUVLATION, RPHOTE AUTOMATIC
TOOL ADJUSTHENT

SPCTION CLASS CODES: D54170, DU4OO

20082 DT7405076

MATCRING ENGINF~GENERATOR SYSTEMS TO WOCLEAR CORE-SPRAY REQUIREMENTS

HARTUNG, E.C. ¢ GENERAL EBLECTRIC CO., SAN JOSE, CALIP,., DSA

POWER ENG. (USA) voL.78, NO.?7 52-5 JULY 1974

DESCRIPTORS: COMPUTER AIDED DESIGN, NUCLEAR POWER STATIONS, ELRCTRIC
GENFRATORS, DIESEL ENGINES

IDENTIFIERS: MATCH, DESIGN, COMPUTER ANALYSIS PROGRAN, PUNP MOTORS,
COMPONENTS, GOVERNOR, BEXCITATION SYSTEM, WOCLPAR CORP SPRAY, MOTOR,
DIBSEL ENGINE GENERATOR SYSTEES

SECTION CLASS CODES: D800, D340

20001  DI4OG99S ;

USER EXPERIENCE OP A COMPOTPR BASED WATCHKPEPING AND CONTROL SYSTEM
(JN A TRAWLER)

NATFIYLD, W,

s INST. MARINE KNGRS., NAUTICAL INST

STD BOOK W0.: 0 900976 40 3

: PEACTICAL PRXPERIFNCE WITH SRIPBOARD AUTOMATION 12-21 1974

v‘ 6 MARCH 1974 INST. BARINE ENGRS,, NAUTICAL INST BNGLARD

j FOBL: MARINE MEDIA MANAGENENT LONDON, ERGLAND

P‘ DESCRIPTOKS: CARGO SRIPS, CONTROL SYSTENS, ENGINFFRING APPLICATIONS
‘ OF COMPUTERS, RELTABTILITY, MONITORING

IDENTIFIERS: EXPERIPNCE, CORPUTER BASED WATCRXPEPING, CONTROL SYSTEM
i ¢« UNRANNFD FNGINE ROOR EQUIPHPNT, DISTART WATPR PRREZFR TRAVLER CLASS,
ELECTRONTC, RELIAPILITY, PIXED LOGIC RELAY CONTROL CIRCUITS

SECTION CLASS CODES: D6510, D2890
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LAY N FA Y LY WAL

FROLIVE PHODUHCTION “pTHODS (WITH STALK EROSTON MPCIINFKESY RATTIONALYSP
FRODUCTION

LFISFDFR, 1.

MASCHTNFPNMPRKT (GPRMANY) VCL.RO, RO.60 1165-8 26 JULY 1974
CODFN: MAPFKAK

DISCTTIPTORS: PROSION, FLECTFYCAL DYISCHARGE MACHININC

TLENTIPIFKS: MMCHINES, SPAKK FROSYON, NUMPRICALLY CONTROLLPD, FRODFR
+ STFLL, DIE, ACCUR;CY, DIGITAL POSITION INDICATION, PULSE GENERATOR,
ADAITIVF CONTROL SYSTFM, SURFPACF ROUGHNESS, TORTAL TYPF, RATFS

SICTIOM (LASE CODES: DUus0

LANCUACYK: CPRMAN

{2 VFFS)

16567 nI40 3581

TOKFTONAL RESPORSE OF INTERNAL COMRUSTION FNGINESR

FSHLEMAN, K.L. : IIT RFS. INST., CHICAGCO, TLl.., VSA

TEANS. ASEE SFR. P (USA)  VOL.96, NN.2  441-9  WMAY 1974  CODEN:
JFFIAK

NDESCRIPTORS: INTERNAL. COMBUSTION ENGINF TPRPORMANCE, STMULATION,
VIFRATIONS, TORSYON

IPENTIFIERS: TORSIONAL  RESPONSE, INTERNAL COMBUSTION ENGINES,
DIGITAL SIMULATION TECHNIQUE, RPPINED MATHEMATICAL MODEL, END ITEN
POWFR SHAPTS, NATURAL PREQUENCIFES, NODP SBAPPS, TORSIONAL MOTIONS,
STRESSES, FOURIEN SERIES EXPANSION, FORCING PUNCTIONS, GASOLINE ENGINP
» DIESEL PNGINF, ENGINE PRESSURE CRANK ARGLE CURVE

SECTION CLASS CODPS: D5410

(5 REPS)

! 17881 D7402875
= PRFSSURF CRANGES, DUE TO FMERGFENCY ARRANGEMENT, IN THE HP-PART AND
E ! RE~-FFATER OF A STEAM GENERATOR )
4 LFITHNER, R.
REPNNST.~WABRRMF-KRAFPT (DWK) (GFRMANY) VOL .26, NO.6 249-57 JUNP
1974 CODEN: BRWKAY
DESCKTFTORS: PROILPRS, PRERSSURE, PLOW, PNGINERRING APPLICATIORS OF
COMPUTERS, MODPLLING
IDENTIPIFRS: MODEYL, STEAM GENPRATOR, PRESSURP, CHANGES, ESTIMATE,
CALCULATEF, ANALOGOUS, DIGITAL, COMPUTER, RPNEATER, MASS PLOW, HP PART
b SFCTION CLASS CODES: D5220
; LANGUAGE: GERMAN
" {9 REFS)
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13567 h7U06073

SIMUVLATION STuDY OF TKANSIFNT TPFRPORMANCE MATCHING NF TOFROPAN
ENGINE USING AN ANALOGUE COMPUTER TO EVALUATP ITS NSFPULNESS RS DPSIGN
T00L

ITOR, 4., ISEIGAK1, T., SAGYYA, Y. t ISHIKAWAIJTMA-YARIMA REAVY
INDUOSTRIES CO. LTD., TOKYO, JAPAN

: ASMFE

INTFRNPTIONAL COWFPLENCFE ON GAS TUORRINRS (PRFPRINTS) 1-6 1974

31 %ARCH - 4 AFRIL 1974 ASMF ZURICH, SWITZERLAND

PUBL: ASNMF NF& YOKK, USA

NESCRIPTOKS: TU¥BOPROY ENGINRE, FNGINFFPRINC APPLICATIONS OF
COMINTEKS, PRODICT DESIGN

TEENTIFTIFRS: STMULATTON STUNY, TRANSTIFNT  PERFORMANCE  MATCHING,
THHROPAN INCGINE, ANALOGUF COMPUTER, DYNRRTIC RPSPONSE, DESTON TOOL

SECPLOKR CLAYS CODFS: phuas0, nDI3hoe

13449 7405965
SPINDLF POSTTIONING WITH A STRPPING MOTOR IN MULTI-SPINDLF RUTOMATIC
LATHES )
VAN DF 100, VY.
TND.-ANZ. (GHIPANY) VOol1.9¢, NO.25 543-8 22 MARCY 1974
DESCRIFPTORS: LATPFS, FPOSITION CONTROL, STEPPING MOTORS

ILENTIFI¥RS: STINLGLE POSITIONING, STEFPING MOTOR, AUTOMATIC LATHES,

DIGITAL CONTROL, PALL PPPECT GPNPRATOR, 7FROING TRANSMITTER
SECTION CLASS CODES: P44 10, D250, D2210
TANGUACF: GERMAN
(€ PFFPS)

12905 nrmocu 1y

CALCULATION PHOCENUIRES FOR FOTENTTAL AND VISCOUS FLOW SOLNNTIONS POR
(ATLCERPTY ENGINYK INLETS

ALFYKS, Jd.h., STOCKMAY, N.0. 3 NASA, CLEVFLAND, OHTO, NSa

s ASME

INTEEMATIONAL CONFLWENCE ON GAT TURRINFS (PREPRINTS) 1-a 1974

21 FAKCYHL - 4 AIRIL 1974 ASME 2URICH, SWITZERLAND

TUNL: ASMA NEW YORK, UOSA

DESCRTPTORS ATECRAPT FNGINFS, viscous PLOW, FNGTNFRRING
AITLICATIONS OF COMIDTERS, COMPRERSSIPLE PLOW

THENTIVIERS ¢ CALCULATION PROCEDNIREY, METHOD, RASTC FIFEMFNTS,
COYPULLY SOLUTIONS, POTENTIAL FLOW, PNGINF TNLETS, SURSONIC
CUNVENTIONAL, CT0L, STOL, VERTICAL TAXFOFF, VTOL, AIRCRAFT, NACFLLES,
COMEFPFSSIPFLFE VISCODS  FLOW, MEASURFED SURPACF PRESSURE DISTRIBUTIONS,
¥ODPL INLETS, PRCGRAY, DLFSIGN, ANALYSTS, LIFPT FPANS, ACOUSTIC SPLITTRRS
., COMEYM, VISCDS, SHOET HACUL

SICTIOF CLASS CODFS: 5420, D310

(22 x*®PS)
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AUTOMATIME WNGINK AND FMISSION THFSTINCG
AlTONMOT., ENC, (USA) VOQ.81, NO, 12 25-33 PFC. 1973 CODFEN ¢
AVFGB1

DESCRIFTORS: ENGINES, AUTOMATIC TFSTING, ENGINFERING APPLICATIONS OF
COMPNTFERS, EXFEAUST GASES

IDENTIFI¥RS: CCHMPUTEERE CONTROL, PNGINE TESTING, TFPSTING PLEXIRTILITY,
REDUCPS DOWNTIALE, SAVES TECHNICAL MANPOWFR, BMYSSION TESTING

SFCTION CLASS CODFS: DS400, D783

auey  DIUO2000

COMPNTFR-ASSISTFD CALCULATION OF STRFNCGTH (USING PINTTE RLPMENT
METEOD)

PUCK, ¥.F., WINKLEK, K. : RFOWN ROVERY, HEMSEACF, GFRMANY

AEC NRCHK. (GFRNMANY) VOL.5%, NO.12  410-17 1973  CODFWN: PRCNAZ

DFSCRITTOKS:  COMPUTFR-ATDFD  DESIGN, PINITE  ELPMENT  METHOD,
MECFANICAL STRENGTE

IIENTIVIEKS: STRENGTH, FINITF ELEMENTS, STRUCTURES, TILTING ARRM,
CORFLESS  INDUCTION FPORNACF, GFNERATOR, RADIATOR CASING, TURRINF
POUNDATION, COMPOTEP ASSISTFD CALCULATYOW

SECTION CLASS CODES: D340, D3260

(3 REPS)

6683 L73N66R3

STAGLATION  OF TUTRMODYNAMIC TKOCFSS OF A DIFSFL ENGINFE ON P SMALL
LIGITAY COMPUTER

OJd11A, V,.F. s DIESFL LOCOMOTIVE WORKS, VARANASTY, TNDIA

J. INST. PNG. (INDTA) MPCY. ENG. DTV. VO1..52, NQ, ME 6 2972.301
JULyY 1973 CODFEN: JEMDAS

LIESCLTITOLS: DIESEL FRCINES, THPRMODYNAMICS, PNGINFFRING
AVPLICATIONS OF COMPUTREKS

IDENTIFIERS: SINMULATION, SMRLL DIGITAL COMPUTFR, MATHEMATICAL ™ODFL,
TEFEMODYMINIC TKOCFSS, DIESEL FNGINFP

SFCTION (CLASS CODFE: DSU 10, DSNIOO

(11 REYY)

S472 1730587,

Tk USf¢ OF A WYERID COMPUTPE IN TEER OPTIMISATION OF GAS TORRINE
(TUKBOJFT ENGINFE TERUOST KFPSPONSE) CONTROL PARAMFTERS

SARAVANAFUTTOO, H.T.H., MACISAAC, R.D, ¢ CARLETON UNIV., OTTARA,
CANPEDA

TRANS, AYPFR “PR, A {UsA) VOL.95, %N0.2 257-64 JULY 1072
COVEN . VI oAR

DroerTrTORS: OPTIPISATION, GAS THRRINHS, THRBROJPT FENGINFES,
SIFCLATTON, CORYVMTEN AVILICATIONS

TRENTTETREY . CYTIMTISATION, GAS  TURRINE, BYPRID COMTUTER, TURFOJFT
FNGINF, COFPL¥ESOF, THFRMODYNAMICS, SIMULATION, TRRUST RFESPONSE,
CONTRCT SYSTrr, ACCPLFRATION TRAJECTORY

SECTINY CLASS CODES: DSL20

(v FYFSY
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5806¢ D70 066

GINPEAL AFPPROACE "0 THY COMPUTER SOLUOTION QOF STNCLRE— ANMD TRO-STAGF
TUKRPOCHARGED DIERSEL ENGINE MATCHING

WALLACF, F.,J., CAVE, F.R. s UNIV. BATH, F¥GLANWND

PROC., INST. MFCHF. ENG. (GR) v01..187, NO.48 535--u7 1973
CODEN: FIMLAM

DFSCRIPTORS: DIFSEL ENGINFS, PNGINRERING AFFVLICATIONS OF COMPUTERS

IDENTIFIFPRS: COMPUTER SOLUTION, TUPBOCHARGRD DIPSFL FNGINP MATCHING

SECTION CLASS CORES: DS54 10

(28 TEFS)

4897 P7304097
sTHORSEOLM :=FIRST SEIP WYTH DATACHIEF (COMPUTPR CONTROL FPNGINFY ROOM)
SEIPLUTLL, AN MAKk. FNG. INT, (GH) VOl .96, NO,.1169 682-3 ARG,
1973
DESCKTIT0KL: MARINE ENGINES, CARGO SHIPS, COMPUTFR APPLICATIONS
TUFNTTIFIERS: JHOO00  THW  TANKEK, MONITORINCG, FNGINE OPERATION,
PERPOLMANCY, MPFRKCHANT SUHTEP, COMPUTFH CONTROL PNGINF ROOM
SFCTIOM CLASS CODES: D65 10, D410

Bz4 D73004 24

DIGITAL STMUIMITON OF ROTPRY FISTON ENGINES (OR WANKFY FNGINF)

LAWTON, P,, MILLAR, D,H., HUTCHINSON, D.P. ¢ ROYAL MILITARY COLI.
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STUDY OF EFFECT OF LOWER MAIN FIELD TIME CONSTANTS
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The time constant of the main field and the exciter field are associ-
ated with the lowest frequency band of the alternator control spectrum.
In view of this the main field time constant was changed from 0.133 seconds
to 0.364 seconds to determine the effect on control stability. The gain

was adjusted to provide the same bandwidth of 20 Hz as shown in the curve
of M, in Figure 4-12.

The results of the change in time constant are noted in the curve of
Ml where the peak at 11 Hz 1s slightly higher when no compensation issued.
Using the same compensation (lead at 3.3 Hz and lag at 13.3 Hz) as used for
M2 of Figure 4-12, we find that the characteristic of Mz in D-1 is flat

within 0.5 db out to 20 Hz. Optimization of the compensation could improve
this characteristic.

Figure D-2 shows the transfer of open loop to closed loop for the
main field time constant of .364 and an open loop gain of 57 db/S as
plotted on a Nichols Chart. This gain would provide about an 11 Hz band~
width for the uncompensated case. Increase of gain to 64 db/S provides
the closed loop characteristic recorded in M1 of Figure D-1. The compen-
sated case has the desired gain (57 db/S) as shown and produces the closed
loop characteristic shown as M2 in Figure D-2.
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Alternator Voltage Control

{_{-Figure D-2.

Transfer Open to Closed Loop
M] - Without Compensati
M2 - With Compensation
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APPENDIX B

MICROCOMPUTER CONTROL SYSTEM SOFTWARE
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B-1. BRIEF DISCUSSION ON TYPES OF CONTROL

Three types of control are ordinarily considered:
1. Proportional
Kpe

where e = desired value - actual value

2. Integral ne

K[_gtedt

3. Derivative

K de
D £&
dt

Proportional control is always desireable. Integral control is used
when the steady state error must be small since the integral control signal
will grow indefinitely for any error however small. However, too much
integral control may lead to instability especially if there are large time
delays in the response of the system. Derivative control tends to stabi-
11ze the system and to offset time delays.

In the voltage control system, the specifications require a small
steady state error, therefore integral control is necessary. The time
delays mainly in the exciter and generator field circuits are relatively 1
small and it was possible to stabilize the system without derivative
control. Therefore, in the voltage control system, the control function
consists of integral plus proportional control. The control signal =
Kp& + Ky (& e dt.

The specifications for speed control do not require as small a steady
error as in voltage control. Therefore, integral control isn't necessary.
The system time delays mainly due to the generator and engine inertias are
large and derivative control helps to stabilize the system. Therefore,
the speed (frequency) control system consists of proportional plus deriva-
tive control. The control signal = Kpe + Kp de. Integral control was
tried in the frequency control system. HowevEF, even a small amount of
integral control tended to make the system oscillate, so the best performance
was obtained with no integral control.

216 (B-2 of B-30)




-

NAEC-92-139

B-2. EQUATIONS RELATING TO DEVELOPMENT OF VOLTAGE CONTROL ALGORITHM

Vg = Generator voltage in RMS volts

KlVg = d-c voltage after rectification where K, is dependent on
potentiometer R30 (Three Phase Voltage to Analog Switch
Circuit

I¢ = field current

K,Vdes = d-c reference voltage (created by ~12 V through circuitry
consisting of R4, D1, D2, R3, and potentiometer Rl in
Three Phase Voltage to Analog Switch Circuit)

Vg=Kglp Generator Equation (1)
where: Kg = slope of generator air gap line

Eex= RgIp+Lg é.dI{_ Main Field Equation (2)

Vec= Rex Iex + Lex %%55 Rotary Exciter Equation (3)

Eex= Kex Iex = Voltage applied to main field by rotary exciter (4)
where: Kex = glope of exciter saturation curve

Main field resistance

R¢
L¢

Vc = Voltage from computer

Main field inductance

Iex= Rotary Exciter field current
Rex= Rotary Exciter field resistance

Lex= Rotary Exciter Field inductance

§dees—Vg) = voltage to A to D converter

Ve = KpK, (Vdes-Vg) + Kg ! K, (Vdes - vg)dt = (5)
Control equation (Proportional & Integral) where: Kp & Ky are
parameters set in computer program.

Taking Laplace transformers of equations (1), (2), (3) & (4)

Vg = Kg 1¢g (6)

Eex = (Re +sLg ) Ig = Re Lo (1 + 8Mp) (7)

Ve = (Rex + sLex) lex = Rex Iex (1 + s"Muy) (8)
Ve = Ky (Wes - vg) CKp + 5}] 9)

Eéx = Kex Iex

NOTE: The underscore under a quantity indicates Laplace transform
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Tf = Llg , Tex = Lex
{ Re Rex
: Vg = Kg 1¢ = Kg Eex = Kg Kex Vc
R 1+
F ( sTc) Rex R‘ (1+31;)(1+5Tex) .
Kp
-— ¢ Vdes
Vg = Kg Kex K1K1‘£i+ K1 :] ( - - ¥g)
Re Rex §(1+sTg) (1+sTex)
Kp ]
ve = k {19%g ) (Ydes - vg ) |
$(L+sTg) (1+sTex) s
: vg =X ‘3¥Kfs) Vdes
$(1+sT) (1+sTex) +K (1+ Kp ¢ ; s (10)
K1

Where: K = Kg Kex KiKyp
RF Rex

To get steady state value of Vg apply final value theorem

Vg steady state = lim §Vg
$=0

Vg steady state = Vdes as it should

ni AR

If Kp & Ky are chosen such that

vg = K Vdes (11)
-~ $(1+sTex) + K s

o i

Equation (11) is equivalent to the differential equation

2
Tex d%Vg + dVg + KVg = K Vdes (12)
de? dt

To model the effect of applying or removing load assume the machine is
running in steady state with Vg = Vdes and Vdes is suddenly changed from
Ydes to Vdes + ov .

i .ttt
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Solving equation (1)with initial conditions:
t=0 , Vg = Vdes + AV

dvg _
at -0

Which gives rise to:

Vg = Vdes +4VvV . K AV
- $ $(Tex s+1)+K $

This corresponds to a sudden jump from Vdes to Vdes + AV  followed by
a decrease to Vdes governed by the time function corresponding to:

K 4a\!
$§(Tex § +1) 4K

The time function is:

1-A -ef1t 14A -l 5t
Vg = Vdes + { 2A - 78 ¢ ) av

1 / 1-4KTex

Where: A = Tex

°<1 = 2Tex ('+A)
1
, = 2Tex (1-A)

A sketch of Vg is:

Vdes
T

'
' AV is positive for removal E |
] of load and negative for
: application of load
'
[ ]

0 [

(ad
o

This is qualitatively the same as oscillograms taken on the real system
(see Appendix D).
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A simple block diagram of the entire system is illustrated below.

Measured V., 400Hz, a.c.

Rectifie
and

Voltage
Divider

KV-Z

d.c. voltage

+

Ve = K;(Vdes -Vg)

K1Vdes

Reference
Voltage

.Digital Numbers

220 (B-6 of B-30)
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Computer Vc = Kp (Vdes - VS) + _5° Ky (Vdes - Vg)dt
AtoD ;;
e T onafe—— T —)
V max
Pulse 0
Width
> Modulator Ve
2000Hz
Vc = Vmax T on
T
4 | Field ~» | Rotary ~ _JMain N, _{Generator
Driver Exciter 7 1Field 7 ature
Vg
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— re)
4+
l“"“'"" . S - e e . H
j ~ 3
i
) |
o I I |
0 ! . _
g | _
© | & |
m | v |
) i
| A {
]
i Ky S
! f
i _ E:
\ T
| | A
“ . [ B
( | i T
| . <
x o ) =
z | — o
R [ 1]
5 $ 53
3 i w 3@
3 | Sd
2 - T,
/A T |
5
o) < Q
g £ =
= L") &~
3 S 2
4 |
I i
7 |
|
1‘ ' . . ~ - -

VIR oyt 1 S B FTR VTP i ~ .- <ol OIS« e AU CRPONS PTSELEE. PPN




f§

ain Am g by ekt St tan 4

NAEC-92-139

B-4. EQUATIONS RELATING TO DEVELOPMENT OF FREQUENCY REGULATION ALGORITHM

For Generator:

£ = Wg PW
3600

Where: f = Frequency of generator voltage in Hz

Wg = Speed of engine in radians/second
P = Number of poles in generator = 24
60000
e=_w (4T = 400 60000 rad = 2000 RPM
3600 i ¢ sec

For Diesel Engine:
J dWg + Kp Wg =Ye - s
x F

Pe V3 Vg Ia cos @
Where: )’g =Yg = Wg

Je = Re X (X= KaVc)
J = Moment of inertia of engine and generator in watt-sec
Wg = Speed of engine in rad/sec
Kg = Damping coefficient in watt—sgcsz.
]@ = Engine torque in watt-secs
X% = Generator torque in watt-secs
X = Fuel pump position in radians
Ke = Engine gain in watt-secs/radian

Ka = Woodward actuator gain

J 998 4 ko Wg = Ke Ka Ve -
dt FE c-Ye

d (fdes-f
Ve = Kp (fges - £) + Kd dt

v
fdes-f = 7ggp (Wg des - Wg)

222(B-8 of B-30)
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Taking Laplace transforms for no load (Y'g = 0)
+ = P des _ ;
Us * k) ¥e = ke Ka o5 e +st‘ 5 '-93)

Where: K = Ke ka pTkp
3600 4

Note: Underscore indicates Laplace transform

ES+KF+K(S%+1>]E3=K(S%+1) Wg des

S
¢ Kd
W = KN+~ Kp _Wg des
kd S
(I+K Kp)s + Kg+ K
Wg steady state = lim s Weg
§—=0
Wg steady state = K Wg des
K + K

Therefore if KD KF the steady state speed will have the desired value.

AWg = KK, Wg des
(KF + K)(KP + K, + K)
for Ke = 0 L
AVWg K i
KL F K g des #
It AW = 5 _ & K = .01 watt-sec?
Wg des 400
AWg = .01 = 5
.01 + K 400
4 = .05 + 5K

s T i 47

K = -—3-52— = 7,9 watt-sec?
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A K of 7.9 will be enough to hold frequency within 4 Hertz.

For load on generator proportional to Wg; fg = K, Wg

Kd s_l_(_g Wg des e i
Es+x¢+x(sxp+1]y_g=x(xp+1) S - K. Wg :
Kd Kd :
fs + KFvn._+x(5it$+ 1)) wg = K (SKp + 1) Wg des J
E 3
Kd
u - k(%) Vg des
Kd S
(J+KK5)$+KF+KL+K

In Steady State:

Wg = K Wg des under load
K‘ + K, + K
AVg "( K - K ) vg des Change from no load
KF + K KF + K, + K to full load

:4--.’ - i,

ot e i
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A simple block diagram of the frequency control scheme is illustrated below:

—> Vg /\ AOOHZ——)« Comparator 1250 4 secs = count for 1/2 cycle

\/ digital numbers
ZSOOAsec
P
< |
Proportional to Computer Ve = (fdes - f) Kp +¢(§ges-f
fdes - f ’ ‘
y.4
AN
b
T on
Pulse Ve = Vmax ,T,
Width
2000 HZ Modulator
M= 500 ysec
Z.
<
! ;
Actuator Woodward Fuel Diesel X ;
‘ ‘ﬂ Actuator ——> Pump Engine Gen. e | |
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B-5.

IN

FREQUENCY CONTROL ALGORITHM

8¢H

12
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B-6. CONTROL SYSTEM FLOWCHART

CHECK
LED'S

[+3
4 “EENM

CHECK
RAM

CHECK
n

CRECK
A/D

@ APPROPRINTE
A 1

NO

OUTPUT

AL,

-

TNITIALI3E
MARDWARE +
A .

F REQUENCY

(820N )

v:u.E fearate rat
Pukpld L 1)) e fale on
Fnlleugg:edge»slﬁ

7 SEE ko |
|

VOLTAGE Conmal
ALGORITHM~pB-TED

et —

infeccvpl rdle on
i 99 nee ‘ Falling » SO0KE 1

i
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i B~7. CONTROL SYSTEM PROGRAM LISTING

LOCATION

0038
0038

003A

T

003C

003E

ey T

0040
) 0042

0044

0046

0048
004A
004C
004D
004F
| 0051
A‘ 0053
0054
0056
0058
0054
005C

OP
CODE

3EBO
D3E6
3EFO
D3E6
3EEO
D3E6

3EFO

D3E6
3EEF
D3CO
78

D3C3
3E6F
D3CO
7C

D3cCl
DBE6
E602
DBE5

EB

LINE
NUMBER

10
11
12
13
14
15
16
17
18
19
20

21

All mnemonics copyright Intel Corporation 1980.
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SOURCE
STATEMENT

ORG

ouT

ouT
MOV

ogT

out
MOV
ouT

IN

IN

XCHG

38H
A,OBOH
OE6H
A,OFOH
OE6H
A,OEOH
OE6H

A,OFOH

OE6H
A, OEFH
0COH
A,B
OC3H
A,6FH
0COH
A,H
OClH
OE6H
02H

OE5H
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LOCATION

005D
0060
0062
0063
0064
0067
0068
006B
006E
0071
0073
0076
0077
007A
007D
0080
0082
0c85
0088
008A
008C
008F
0090

0091

OP
CODE

CA8DO1
€680
4F

7D
F27600
A7
F29D00
CDDAO1L
FAAQ00
0600
C3A900
A7
FA8500
CDE901
F2A000
06FE
C3A900
CDE901
C680
FEFF
C2A800
3D

47

ES

LINE

NUMBER

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
3¢
40
41
42
43
44
45

All mnemonics copyright Intel Corporation 1980.
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P88l:
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SOURCE ;
STATEMENT !

JZ
ADI
MOV
MOV
JP
ANA
JP
CALL

JM

Jmp

ANA

CALL

DCR
MOV

XCHG

SUB1
80H
C,A
A,L

P80

P8l
MMULT
P83
B,0

TTMR

P88l
PMULT
P83
B,OFEH
TTMR

PMULT

80H ;

OFFH

B,A
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LOCATION

0092
0094
0096
0099
009A
009D
00A0
00A2
00A4
00A7
00A8
00A9
00AA
00AC
00AE
0081
00B2
00B4
00Bo
00B9
00BA
00BB
00BE

00BF

op
CODE
DBE6
E604
C2B900
57
C37E0L
CDDAO1
C680
FEFF
C2A800
3D

47

EB
DBE6
E60H
C2B900
57
3E40
D3EA
C37E01
7A

A7
C27E01
14

DBC2

230 (B-16 of B~ 30).

LINE
NUMBER
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

All mnemonics copyright Intel Corporation 1980.

P8l:

P83:

NZI:

TTMR:

CHECK:

SOURCE
STATEMENT

IN OE6H
ANI 4H
JNZ CHECK
MOV D,A
JMP INT
CALL MMULT
ADI 80H

CPI OFFH

MOV B,A

IN OE6H

JNZ CHECK
MOV D,A
MVI A,40H
OUT OEAH
JMP INT
MOV A,D

ANA A

INR D

IN dC2H




1 |
1 NAEC-92-139
op LINE SOURCE
LOCATION CODE NUMBER STATEMENT
00c1 4F 70 MOV C,A
00C2 DBC2 71 IN  OC2H 4
00C4 FEFB 72 CPI  OFBH i
00C6 CADDOO 73 JZ Fl | |
00C9 D2D400 74 JNC P2 ‘
oocc 3E45 75 MVI  A,45H
00CE D3EA 76 OUT  OEAH
00D0 AF 77 XRA A
00D1 c37101 78 JMP  TMR2
00D4 3E46 79 F2: MVI  A,46H
, 00D6 D3EA 80 OUT  OEAH
00D8 3EFE 81 MVI  A,OFEH
s 00DA c37101 82 JMP  TMRZ
% 00DD 3E80 83 Fl: MVI A,80H
o 00DF 81 ' 84 ADD C
00E0 4F 85 MOV  C,A _ 4
00E1 F25101 86 JP F3 i
‘ 00E4 95 87 SUB L
" 00E5 F20301 88 JF F72
‘ | OOES 69 89 F91: MOV L,C
00E9 FEFO 90 CPI  OFOH
; OOEB DA1801 91 JC  FTESTL
£ OOEE 17 92 RAL ‘
00EF 3F 93 cMe f
All mnemonics copyright Intel Corporation 1980.
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LOCATION

00FQ
00F1
00F2
00F3
00F4
OO0F5
O00F7
OOFA
00FB
O00FC
OOFF
0100
0103
0104
0106
0109
010A
0108
ol10c
010D
010E
oli0
0113
0114

oP
CODE
17

3F

17

67

79
FECO
DA1801
17

84
FA6901
AF
c37101
69
FE10
023201
07

17

17

67

79
FECO
DA2101
17

84

All mnemonics copyright Intel Corporation 1980,
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LINE
NUMBER

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117

F93:

F993:

F72:

F772:

SOURCE
STATEMENT
RAL
aMC
RAL
MOV  H,A
MOV A,C
CPI OCOH
JC FTEST1
RAL
ADD H
JM F52
XRA A
JMP TMR2
MOV L,C
CP1 10H
JNC FT22
RLC
RAL
RAL
MOV H,A
MOV A,C
CPI1 0COH
JC FTSTI1
RAL
ADD H

E:

Qe AT

|
|

¢ -
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oP LINE SOURCE
LOCATION CODE NUMBER STATEMENT
0115 36901 118 JMP  F52
0118 AF 119 FTESTI: XRA A
0119 c37101 120 JMP  TMR2 ;
o11c 3EFE 121 FTEST2: MVI  A,OFEH
011E 37101 122 IMP  TMR2 :
0121 3E80 123 FTSTL: MVI  A,80H
0123 84 124 ADD H
0124 €36901 125 JMP  F52
0127 3E7F 126 FIST2: MVI  A,7FH
0129 84 127 ADD H
012A 36901 128 JMP  F52
012D 2680 129 FT1i: MVI  H,80H
012F 36101 130 JMP  F33
0132 267F 131 FT22: © MVI  H,7FH
0134 C€30D01 132 JMP  F772
0137 69 133 F9: MOV  L,C '
0138 FE10 134 CPI  10H
013A D21C01 135 JNC  FTEST2
| ‘ 013D 07 136 RLC {
i! 013E 17 137 RAL
E‘ 013F 17 138 RAL
; 0140 67 139 MOV  H,A
: . 0141 79 140 F99: MOV  A,C
1 : 0142 FE40 141 CPI  4OH
] l All mnemonics copyright Intel Corporation 1980,
: 233(B~19 of B-30)
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opP
LOCATION CODE
0144 p21co1
! 0147 07
0148 84
0149 F26901
014C 3EFE
014E c37101
0151 95
0152 F23701
0155 69
0156 FEFO
0158 DA2DO1
015B 17
015C 3F
g 015D 17
2 OL5E 3F
g 015F 17
: 0160 67
0161 79
0162 FE40
‘ 0164 022701
! 0167 07
! 6168 84
| 0169 C680
0168 FEFF

LINE
NUMBER

142

143

144

145

146

147

148 F3:
149

150

151

152

153

154

155

156

157

158

159 F33:
160

161

162

163

164 F52:

165 Dl:

All mnemunics copyright Intel Corporation 1980.
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SOURCE
STATEMENT

JNC  FTEST2

RLC

ADD H

JP F52

MVI  A,OFEH

JMP  TMR2

SUB L

JP F9

Mov L,C

CPI  OFOH

JC FT11

RAL

CcMC

RAL

CMC

RAL

MOV H,A

MOV A,C

CPI  4OH

JNC  FTST2

RLC

ADD H

ADI  80H

CPI  OFFH

et il e e st~




LOCATION

016D
0170
0171
0172
0174
0176
0178
017A
017C

O0l7E
O17F
0180

o181

0184
0185
0186
0188
0189
018a
018D
018F

0190

op
CODE

€27101
3D

67
3E8F
D3CO
3EAQ
D3C2
3EF6

D3c2

FB
Fl
76

210040

F9

F5
3EFE
67

57
C37F01
C680
4F

D

All mnemonics copyright Intel Corporation 1980,
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LINE SOURCE
NUMBER STATEMENT

166 JNZ  TMR2

167 DCR A

168  TMR2: MOV  H,A

169 MVI  A,8FH

170 OUT  OCOH

171 MVI  A,0AOH

172 OUT  OC2H

173 MVI  A,OF6H

174 OUT  0C2H

175

176  INT: EI

177 POP  PSW

178 HLT

179  BEGIN: LXI  H,4000H; START

180

181 SPHL

182 PUSH  PSW

183 MVI  A,OFEH

184 MOV  H,A

185 MOV  D,A

186 IJMP  INT

187  suBl: ADI  80H

188 MOV  C,A

189 MOV A,L
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LOCATION
0191
0194
0195
0198
0199
019C
O19E
01A0
O1A3
01a4
01A7
01A8
01AB
OlAE
01BO
01B3

01B4

01B7
0189
O1BB
O1BE
O1BF

01C2

All mnemonics copyright Intel Corporation 1980.

op
CODE

F2BEQ1
A7
F2A301
81
FAATOL
2E80
0600
C3A900
81
F2D601
6F
CDDAO1
FAA0QQ
0600
C3A900
81

F2C601

2E7F
O6FE
C3A900
A7
F2B301

81

LINE
NUMBER

190
191
192
193
194
195
196

197

198 P92:

199

200 P9i:

201
202
203

204

205 P32:

206
207
208
209
210
211 P3:
212

213

236 (B~22 of B-30)

SOURCE
STATEMENT

JP  P3
ANA A

JP P92
ADD C

JM P9l
MVI L,80H
MVI B,0
JMP  TTMR
ADD C

JP P95
MOV L,A
CALL MMULT
JM P83

MVI B,0
ADD C

MVI L,7FH
MVI B,0FEH
ANA A

JP P32

ADD C

Y




R ST
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G
Caa. . o tt—

orp
LOCATION CODE
o1c3 FAD201
01Cé 6F
0lc7 CDE901
olca F2A000
0lcp Q6FE
OICF C3A900
0lD2 6F
01D3 €38500
0lD6 6F
01D7 C39D00
0lpa 79
01DB FEFB
01DD DAFBO1
01EO 17
OlEl 3F
01E2 17
OlE3 3F
O1E4 17
0lE5 3F
O0lE6 C3F201
O1E9 79
OlEA FEO6
01EC D2F701
OLEF 07

LINE
NUMBER

214

215 P9:
216

217

218

219

220 P995:
221

222 P95:
223

224 MMULT:
225

226

227

228

229

230

231

232

233

234 PMULT:
235

236

237
All mnemonics copyright Intel Corporation 1980.
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SOURCE
STATEMENT

JM
MoV
CALL

JP

JMP
MoV
JMP
MoV
JMP
MoV
CPl

JC

CcMC

CMC

cMC
JMP
MoV
CP1
JNC

RLC

P995
L,A
PMULT
P83
B, OFEH
TTMR
L,A
P88l
L,A
P81
A,C
OFBH

TESTA

M4
A,C
6H

TEST2
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LOCATION

01F0
0l1F1
01F2
01F3
01F4
OlF5
01F6
O1F7
01F9
O1FA
O1FB
01FD
O1FE
OlFF
0201
0203
0205
0208
0209
020B
0200
0210
0212

0213

op
CODE

17
17
4F
17
81
85
c9
3E7F
85
c9
3E80
85
Cc9
3E80
D3EB
3E40
210040
¥F9
D3EA
OEO4
CDD902
DBEA
3c

FE48

All mmemonics copyright Intel Corporation 1980,

238 (B-24 of B- 30)

LINE SOURCE
NUMBER STATEMENT

238 RAL

239 RAL

240 Mh: MOV C,A

241 RAL

242 ADD C

243 ADD L

244 RET

245 TEST2: MVI A,7FH

246 ADD L

247 RET

248 TESTL: MVI A,80H

249 ADD L

250 RET

251 LED: MVI A,80H

252 OUT OEBH

253 MVI A,40H

254 LY: LXI H,4000H

255 SPHL

256 OUT OEAH

257 MVI C,4H

258 CALL DELAY

259 IN  OEAH

260 INR A

261 ' CPI 48H
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oP LINE . SOURCE
LOCATION CODE NUMBER STATEMENT .
0215 €20502 262 ' JNZ L1
0218 3E83 263 MVI A,83H
021A D3E7 264 . OoUT OE7H
021C 3E80 265 MVI A,80H
I 021E D3EB 266 OUT OEBH
0220 3E55 267 L2: MVI A,55H
0222 D3E4 268 P2: OUT OE4H
{ 0224 D3ES 269 OUT OESH
0226 D3E9 270 OUT OE9H
0228 D3EA 271 OUT OEAH
022 5F 272 MOV E,A
0228 DBE4 273 IN  OE4H
022D BB 274 CMP E
022E C24D02 275 INZ P8
0231 DBES 276 IN OES8H
0233 BB 277 cMP E
0234 €24D02 278 JNZ P8
0237 DBE9 279 IN OE9H
1‘ 0239 BB 280 P E
! 023A C24D02 281 JNZ P8
il 023D DBEA 282 IN OEAH
: 023F BB 283 o™MP E
0240 €24D02 284 JNZ P8
0243 FEAA 285 CPI 0AAH

All mnemonics copyright Intel Corporation 1980.
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oP : SOURCE
LOCATION CODE ',  NUMBER STATEMENT
0245 ca6502 i< W{ 286 jz p1
0248 sean @ 287 MVI  A,OAAH
024A ci2202 ‘T 288 M P2
0241 3E41 289 P8: MVI A,41H
024F D3EA 290 OUT OEAH
0251 0E03 291 MVI C,3H
0253 CDD902 292 CALL DELAY
0256 36502 293 JMP Pl
0259 3E43 294 T8: MVI A,43H
0258 D3EA 295 OUT OEAH
025D OE03 296 MVI cC,3H
025F CDD902 297 CALL DELAY
0262 37902 298 IMP P4
0265 EEF ;%299 PL: MVI A,OEFH
0267 D3CO ‘ 300 OUT OCOH
0269 D3C3 301 OUT OC3H
026B DBC3 1302 IN OC3H
026D FEEF 303 CPI OEFH
~‘ 026F 3E6F 304 MVI A,6FH
E‘ 0271 D3CO 305 OUT OCOH
‘ 0273 p3cl 306 OUT OCIH
? 0275 DBC1 307 IN OCIH
% 0277 FE6F 308 CPI 6FH
[ 0279 21FF3B 309 P4: LXI H,3BFFH

All mnemonics copyright Intel Corporation 1980.
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i op LINE SOURCE
LOCATION CODE NUMBER STATEMENT
027¢ 23 310 Rl: INX H
027D 4E 311 MOV C,M
027E 79 312 MOV A,C
027F 2F 313 CMA
0280 77 314 MOV M,A
0281 7E 315 MOV A,M
0282 2F 316 CMA
0283 91 317 SUB C
, 0284 C2B602 318 JNZ RS
E 0287 71 319 MOV M,C
0288 ¢ 320 MOV A,H
0289 DE3F 321 SBI 3FH
0288 €27¢02 322 JNZ Rl
4 , 028E 7D 323 MOV A,L
| 028F DEFF 324 SBI OFFH
0291 €27¢02 325 JNZ Rl
0294 3EFO 326 MVI A,OFCH
0296 D3E6 327 OUT OE6H
;‘ 0298 3EEO 328 MVI A,OEOH
%« 029A D3E6 329 OUT OE6H
E‘ 330
E l 029¢C 3EFG 331 MVI A,OFOH
g 029E D3E6 332 OUT OE6H
; l 02A0 DBE6 333 IN  OE6H
l All mnemonics copyright Intel Corporation 1980.
k A ' 241 (B~27 of B-30)
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LOCATION

02A2
02A4
02A7
02A9
02AC
02AE
02B0O
02B3
02B6
02B8
02BA
02BC
02BF
02C2
02C4
02C6
02C8
02CB
02CD
02CcF
02D2
02p4
02b6

02Dp9

oP
CODE

E601
€2C202
0EO1
CDD902
DBE6
E601
CAC202
C3CB02
3E42
D3EA
OE03
CDD902
C3CBO2
3E44
D3EA
0EO03
CDhD902
DBEA
E655
€22002
3E40
D3EA
c38101

21003F

LINE
NUMBER

334

335

336

337

338

339

340

341

342 R8:
343

344

345

346

347 ADS:
348

349

350

351 READY:
352

353

354

355

356

357 DELAY:

All nmemonics copyright Intel Corporation 1980.
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SOURCE
STATEMENT

ANI1

JINZ

IN

Jz

Jmp

OuT

MVI

CALL

ouT

MVI

CALL

IN

AN1

JNZ

ouT

JMP

LXI

1H
AD8
C,1H
DELAY
OE6H
1H
AD8
READY
A,42H
OEAH
Cc,3H
DELAY
READY
A,44H
OEAH
C,3H
DELAY
OEAH
55H
L2
A,40H
OEAH
BEGIN

H,3FOOH
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oP LINE SOURCE
LOCATION CODE NUMBER STATEMENT
02DC 71 358 MOV M,C
02DD 2C 359 INR L
02DE 3601 360 MVI M,lH
02E0 21003F 361 D5: LXI H,3FOOH
02E3 7E 362 MOV A,M
02E4 2C 363 INR L
02E5 96 364 _ SUB M ;
02E6 DAOBO3 365 Jc D8 !
02E9 2¢ 366 INR L
02EA 3601 367 MVI M,1H
02EC 3E04 368 D4: MVI A,4H
02EE 21023F 369 LXI H,3FO2H
370
02F1 96 371 SUB M
02F2 DA0603 372 JC D6
02F5 3EFA 373 MVI A,OFAH
02F7 060C 374 MVI B,O0CH
375
02F9 48 376 D3: MOV C,B ‘
‘ 02FA (i) 377 D2: DCR € :
;i ' 02FB C2FA02 378 JNZ D2

02FE 3D 379 DCR A ,]
02FF C2F902 380 JNZ D3

0302 34 381 INR M

' All mnemonics copyright Intel Corporation 1980.
' 243 (B-29 of B~30)
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oP
LOCATION ~ CODE
0303 C2EC02
0306 2D
0307 34
0308 C2E002
030B Cc9

0038

AR b bty _ At B i e

LINE
NUMBER

382
383 D6:
384
385
386
387 D8:
388

389

All mnemonics copyright Intel Corporation 1980.

244 (B-30 of B-130)

SOURCE
STATEMENT

JNZ D4

DCR L
INR M
JNZ D5

RET

END 38H
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APPENDIX C

MICROCOMPUTER CONTROL SYSTEM HARDWARE
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NAEC-92-139

c-1.

Al -

A2 -

Ab -

A5 -

A6 -

A7 -

A8 -

A9 -

Bl -

B2 ~

B3 -

B4 -

BS -

B6 -

B7 -

B8 -

B9 -

Ccl -

c2 -

MICROCOMPUTER CONTROL BOARD

header
header
741CJ
7402
AHO126
header
7400
7400
MM5357
1K resistor network chip
empty
empty
7476
7476
header
54504
74500
8253
header
header
empty

MCLT7Y

COMPONENT LIST

246(C-2 of C-25)

C5

Cé

c?

c8

D1

D2

D3

D4

header
54192
54192
54192
header
3205
7418192

74123




3

11

13

15

nw

17

19

21

23

25
27

29

" 31
4

33
35
37

39

Ul o) e o

T1-1 -

+5V
+12v
-12V

-5V

J1-5
Ji-7
J1-9
J1-11
J1-13

Ji1-15

A4-12 on 80h0
Board

J1-21

J1-23

J1-25

J1--29

T1-2
4
6
8

10

12

14

16
18
20
22
24
26

28

32

34

36

38

40

PIN ASSIGNMENTS

| GND

frequency com—
parator circuit
input

GND

Al0-1 on
board

8glo

Al0-4 "

" "

Al0-13 "
A9-4 v
Ready/Run Led
I1/0 LED

RAM LED

TIMER LED

A/D LED

Overspeed LED

Underfrequency
LED

Program not
running [L[ED

P2-28

Al4-15 on 8¢h0
board

Tl-

41}

43

45

51

53

55
57
59
61
63
65
67

69

71

75

77

247 (C~3 of C-25)

’

§ . Tl - edge connector on microcomputer control board

J1, Pl, P2 - connectors on Intel SBC 80/10 board

J-31

+5V

NAEC-92-139

T1-42
44
46
48

50

52

54

56
58
60
62
64
66
68

70

72

74

16

78

80

P1-68
P1-67
P1-70
P1-69

P1-72

P1-71

P1-74

P1-73
P1-22
P1-21
P1-58
P1-57
P1-23

Voltage Input

Woodward Driver
Circuit Input

Field Driver
Circuit Input

GND




NAEC-92-139

Rl
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21

R22

SKnpot, 1/4 Watt
2.5 Kin.

15,2 KM

183N

2.0 K

10 Kapot, 1/4 Watt
10 Ko

1 K

1 Ko

1 K

1 K

1 K,

1 Kn

1 Koo

220 Ko

47 K

2.2 K

2.2 Kn.

1 Kanpot, 1/4 Watt
1 K

120

120 .

R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43

Cl

PARTS LIST

120 .
120 A
120
120 e
120 .
120

160.75 Kun.

1.5 Knpot, 1/4 Watt

1 Kno
1 Kino
]l Ko
50s.pot, 10 Watt
47 K
1 Koo
1 K
10 Kon.
10 K.
3.3 Ko
688.n., 2 Watt
1 K

1.5, 150 Watt
JApf

c2
Cc3
C4
C5
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
Ql
Q2
Q3
Q4
Q5
Q6
Q7

.Oluf

180nf

.33uf, 1000V

.0028yf
1N4001
IN754
1N4001
1N4001
1N750
1N750
1N4001
1N4005
1N4005
1N4005
1N4001
1N4001
IN249B
2N2222
2N2222
2N2222
2N3055
2N2222
2N3741

2N6282

Various bypass capacitors of .luf were used between +5V and GND.

248 (C-4 of C-2%9
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. NAEC-92-139
‘ WIRE LIST
FRoM | TO FROM | TO FROM | T0
Al-4 | Al-5 A4-10| B5-16 A7-8 T1-13
5 | al-9 11| A4-12,A5-13 9 A7-10
6 | A1-7 . 13| A5-9 A7-11 | TI-11
8 | GND 14| 45V 12 | a7-13
9 | A2-4 AS-1 | AS-7,A6-12 14 | +5v
A2-2 | A3-4,A2-5 10| exp A8-1 A8-2
5 | a2-3 11| +12v 3 T1-19
10 | a3-10 12| -12v 4 A8-5
11 | -12v A6-1 | B6-7 6 T1-21
12 | Al-10 2 | cnp 7 GND
13 | T1-70 3 | T1-33 8 T1-23
A3-4 | A2-5 4 | +12v 9 A8-10
5 | oNp 6 | B6-14,A6-10 11 T1-25
6 | -12v 8 | GND 12 A8-13
10 | A5-8 12 | A6-7 14 +5V 3
i 11 | +12v 13 | -12v A9-1 A8-1 i’
A4-1 | A9-6 14 | a9-12 2 AB-4 j!
4 | A4-11 A7-1 | A7-2 3 A8-9
S | Tl-41,A4-6 3 | T1-17 4 A8-12
7 | onp 4 | A7-5 5 A6-9
& | A4-9,B5-4 6 | Ti-15 8 -12v
9 | T1-31 7 | oND 9 T1-35 {

249 (C-5 of C-2%9




NAEC-92-139
A9-10 | +5V
13 | A7-1
14 | A7-4
15 | +5V
16 | A7-9
17 | A7-12
18 | GND
Bl-5 B7-2
10 | 45V
11 | +5v
12 | +5v
13 | T1-78
14 GND
15 | +5V
16 | +5V
Bu~1 T1-38
4 B4-16,C2-5
5 +5V
11 | B9-9
12 | B4-9
13 GND
15 | B4-6,A9-11
B5-1 B5-6,B4-15
5 +5V
11 | A4-2

FROM

B5-13

15

B6-1

11

12

14

B7-1

10

11

14

B8-3

14

B9-1

T0
GND
B5-12,A4-3
B5-9

B6-13

B6-3

-12v

GND

+5V

B6-4

B6~9

GND

GND

Bi-1
B8-5,B1-2
GND

Bl-6

GND
B1-7,T1-29
c5-13

+5V

B8-4

T1-66

CND

+5V

T1-42

FROM

B9-2

10
11
12
14
15
16
17
18
19
20
21
22
23
24

Cl-1

c2-7

250(C~6 of C~25)

TO
T1-44
T1-46
T1-48
T1-50
T1-52
T1-54
T1-56
Cl-14

B7-4

GND

B7-11
A9-11

B7-8

T1-74

B9-9

T1-64
T1-62
T1-40,B7-5
T1-60,B8-1
T1-58 ,B8-2
+5V
B1-3,Bl-4

+5V



FROM
c2-8
10

C4-2

10

11

12

C5-3

10

11
14

" C6-5

TR

T0
B4-9
+5V
GND
T1-7
T1-10
T1-12
B7-2
C5-1
+12V
GND
€5-5
GND
Ti-7
GND
C5-9,B9-14
C5-10
C5-13
+5V
+5V
T1-38
GND

C7-5

FROM
c7-8
12
14
16

Cc8-5

12
14
16

Dl-1

10
11
12

13

GND

C8-5

GND

+5V

Cc7-12

GND

T1-59

GND

+5V

D2-15

D2-14

D2-13

D2-12

D2-11

D2-10

D2-9

D2-7

Ti-36

T1-34

T1-32

Ti-30

T1-28

FROM

D2-1

16

D3-5

12
14
16

D4-4

14
15

16

251 (C-7 of C-25)
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T0
T1-14
T1-16
T1-18
GND
GND
T1-20
GND
+5V
c8-12

GND

GND
+5V
T1-39
GND
cl-12
Cl-4

+5V,Cl-11
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Al

13
Is
L
3
P
N

o

ca

mw\N\r*iO

Iy
E]
P
H

HEADER ASSEMBLIES

g6 LWy -

S oL WY~

Al
RA 14
—’V\s\/—- I3
-—’\X/\/— Ia
‘ i
R,
q
3

B6
D314
R 13
22 >—1a
06
10
9
S8
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AP
a‘

RS

l.‘

slo, v |©
6 IBEAA— 9
7 BIAAM— 8
I Iy
&@J I3
31413
y {REAAA, — 1)
5 10
6 ?
7 3

DI

! RANAA — 16
3 BANAA—] 15
3 RAIAAA —] 1y
y BAIAAA— 13
5 [BASAAA —1 13
6 {RABAAA~— (|
7 {BATAAA ~— 10
slmfw\r 9
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MICROCOMPUTER

CONTROL BOARD
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